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KING RICHARD’S BARBECUE. 





Richard, the lion-hearted, ere from England he departed 
For the land of distant Palestine, the infidel to fight, 

Gave a tourney at the castle—jousting, archery and wrestle, 
And a banquet in the hall of state on St. Matthias night. 


And the feast was grand and royal ; and of peers and princes 
loyal 
A hundred there were gathered, and of knights twelve score 
and nine 
That fortune had befriended, while those the leech attended 
Had glory’s meed for valor’s deed in pledge of royal wine. 


The bishop lent his blessing, nought of holy rules transgressing ; 
With proofs of many a precedent the chronicles abound ; 

And beside the monk and prior sat the bards of famous lyre ; 
And with music, song and merriment the flagon passed around. 


Ere the festival was finished or the revelry diminished, 
A sage of aspect hoary to the banquet made his way; 

His entrance none contested, though attention was arrested; 
Scholastic lore the priest forebore and minstrels ceased to play. 


Up the hall the seer advances, ’neath a thousand curious glances, 
Crowds of lackeys, pages, grooms and guardsin wonder press 
before; 
While assistants, close behind him, as though they meant to bind 
him, 
Dragged a line of copper wire from behind the portal door. 


Was he king-at-arms or herald grand, a palmer from the Holy 
Land, 
Oranother Hermit Peter, come to preach a new crusade? 
But neither cowl monastic, nor herald’s dress fanastic, 
Nor pilgrim’s guise, to courtiers’ eyes the stranger’s rank be- 
trayed. 


Unearthly lights flashed o’er him, and a page who walked before 
him, 
Bore sorke\noisy.thing imprisoned in a smal] metallic case, 
Which, like’ elfin thammers pounding, made a din the ear con- 
founding; ~ 
And this train uncouth obeisance made before the royal place. 


‘* Mighty Monarch,” cried the stranger, ‘‘there is neither harm 
por danger ‘ 
In this wonderful invention which I purpose here to show 
(With your Majesty’s permission); ’tis a means of quick trans- 
mission 
Of certain signs whick yonder lines bear swiftly to and fro. 


‘“‘It has cost much time and treasure thus to work your royal 
pleasure ; 
On posts of oak and Spanish yew our mystic line is bent ; 
Through the forest, over mountain, nought of toil or danger 
counting, 


We have built it straight to Nottingham upon the River Trent. 


‘* To this point and nearer stations can we send commubpications; 
Your royal mandate swiftly will we flash through yonder land; 
By our mystic wire aided, ere the morning star has faded, 


Priest, peasant, peer alike shall hear your Majesty’s com- 
mands.” 


Roared the king with some suspicion: By St. George, a curious 
mission.” 

Then spoke Prince John of Anjou (he of Magna Charta fame) : 

** Have a care, most valiant Diccon, lest my liege they play some 
trick on, 


Though to lose this grand invention now would be a burning 
shame. 


** Lo! our gentle mother boasted, ere her forces northward posted, 
That in the week she’d halt before the gates of Nottingham; 
Can the wizard spy her banner?” Said the king in blandest 

manner ; 


** Tell us, seer, if aught you hear of our mdst gracious dam.” 


Then the wizard grasped his wire, and a myriad sparks of fire 
Filled the place around about, from which the courtiers shrunk 
with fear. 


Weird, magic feats displayed he, but at length this answer made 
he, 


As his box of castanets he took and held up to his ear: 


“In Nottingham the riot is subdued to sternest quiet; 
From those grim and lofty battlements the royal banner flies ; 


And the city’s peace is troubled, and the warder’s guard is 
doubled, 


For Henry’s dame of honored fame within the castle lies.” 





Said the king: *‘There’s no deceiving. By the rood, ’twere past 
believing, 
But this gramarye took place before our very eyes. 
Tis a wonderful invention, though beyond our comprehension, 
And an instrument most potent that ourself will patronize.” 


Then to a trusty warder gave the king a secret order, 
Who left the hall in haste and from the castle quickly sped, 
But returned within the hour with the headsman from the 
Tower, 
Who stalked beforeand grimly bore a ghastly human head. 


No need is there to name it, for the features stark proclaim it 
The head of one long trusted with the high affairs of state. 
The guests their fears dissembled, though the stoutest warrior 
trembled, 
As Richard coolly held to view the baron’s gory pate. 


‘“‘ Send this to Queen Eleanor; note sharply her demeanor 
As the trophy you deliver: then to name your guerdon true 
For these uncouth commissions, my king of all magicians—” 
“ Holy St. Bride!” the stranger cried, “so name me if I do.” 


‘* No art, my liege, can doit, and our power you misconstrue it; 
No earthly weight or matter can we send across the land: 

Not the gem your finger presses, not a lock from maiden’s tresses, 
Not a single drop of water nor the tiniest grain of sand. 


* But our mystic spark is driven like the thunderbolt from 
Heaven; 
No mortal eye may trace its course or mark it in its flight: 
This wondrous force subjected, by our skillful art directed 
To use of man, will distance span and instant signals write.” 


Then King Richard ’rose in ire, hurled his mantle in the fire, 
And his suit of Milan armor he splintered into tacks; 
And his courtiers fond he scattered, andthe festive board he 
shattered, 
And his diadem he battered with his ponderous battle-axe. 


Cried the bishop: 
fusion. 
’Tis the instrument of satan and the black art’s magic wand: 
Once the land is well surrounded, with this goblin wire 
bounded, 
Then with our souls to burning coals the devil will abscond. 


“This delusion ends in wrath and dire con- 


‘But their arts they practice vainly, for, my son, ’tis written 
plainly 
That all dealers in foul witchcraft with the fiend make com- 
mon cause: 
By their fruits you may discern them, and with faggots shall 
you burn them; 
So saith the Scriptures, blessed saints, and high monastic laws. 


‘*Tf your weal you well consider, then to holy church deliver 
These unhallowed posts of oaken wood and poles of Spanish 
yew; 
With their infernal wire will we crown this mighty pyre, 
And on it make, for conscience sake, a pious barbecue.” 


Then the conjurers grew tearful, but the king appeared more 
cheerful, 
And he bade his page to bring him straight a tankard filled 
with wine; 
And he swore by satan’s muzzle but that slender stoup he’d 
guzzle 
Till he’d barbecued the wizard gray upon his magic line. 


In the market place of London were those necromancers un- 
done, 
In the presence of the populace and England’s king and 
peers; 
And to this mad invention people gave no more attention 
Till Lincoln’s bell had rung the knell of twice three hundred 
years, 
Tuomas C. NoBLE, JR, 





The Western Union Main Office in this City. 





The Western Union building in New York is situated on 
the corner of Broadway and Dey street. It is generally 
known among the employés as ‘‘195,” that being the num. 
ber—or one of the numbers—the building occupies on 
Broadway. The operating room is on the seventh floor, 
about 100 feet from the ground. A balcony which 
extends around the building on the Broadway and Dey 
street sides, on the level of this floor, being high above 
the adjacent buildings, commands a splendid view of Jer- 
sey City, Staten Island, the Narrows and Brooklyn. 

The operating room is 145 feet long and 70 feet wide, 
and the ceiling is 28 feet high. The floor is of artificial 








stone or cement, of the style known as the ‘Beton 
coignet.” The room is unobstructed by supports of any 
kind except at its eastern end, where four iron pillars bear 
the massive iron work of the tower above and tend to sup- 
port the gallery recently erected for the Commercial News 
Department. 

In the day time the room is well lighted by 42 windows, 
and at night by ten pendant chandeliers, having an aggre- 
gate of 80 gas jets. The gas will, however, soon be super- 
seded by the Edison incandescent electric light, which is 
now being introduced into the building. The room is 
admirably adapted for its purpose, except, perhaps, in the 
one item of proper ventilation, which appears to have been 
overlooked in its design, It is stated, however, that 
arrangements are now progressing to rectify this oversight 
by the insertion of suitable ventilators in the ceiling, 

When all the instruments are in operation, the air is full 
of sound and it is always a source of surprise to visitors 
that the operators are able to distinguish one signal from 
another. That they have no difficulty in doing so is due 
in a great measure to the non-resonant character of the 
floor, the very high ceiling and the fact that each desk is 
separated from the adjoining ones by a thick clear glass 
partition; thus there are no distinctly sharp strokes of. 
instruments to distract the ear. 

In the centre of the room are the termini of the system 
of pneumatic tubes, connecting the operating room with 
all the other floors of the building and, by means of the 
underground tubes, with the New York Stock Exchange, 
at No. 8 Broad street, No. 134 Pearl street, and the Cen- 
tral Cable Office at No. 16 Broad street. The latter tube 
is also led into the oftice of the Direct Cable Company, No. 
120 Broadway, which office intercepts, by means of a 
switch, business intended for it. 

The underground tubes are made of brass and are two 
and one-half inches in diameter. Messages are placed in a 
leather-covered box which fits the tubes closely. The lever 
is then pulled out, which action opens a valve at the mouth 
of the tube and by the same motion shuts off another valve 
about 12 inches above ; the box is inserted in the tube, the 
lever is pushed in, closing the lower and opening the upper 
valves and letting on the air pressure, by which the box is 
forced to its destination. The most distant office, No. 184 
Pear! street, is about half a mile from 195 Broadway. The 
box traverses this distance in one minute and the shorter 
distances in 50 seconds. All of these tubes have electrical 
arrangements whereby on the arrival of a box a bell or 
‘* buzzer” is started which rings until the box is removed 
by an attendant. 

The main office terminals of the underground tubes are 
arranged so that they can be converted into sending or re- 
ceiving tubes at will, Pressure is used in sending boxes 
from the operating-room, and suction in returning them, 
The air pressure is supplied by a fan placed in the sub- 
cellar. This method of relaying branch office business is 
a great saving of time and labor over the old system of 
telegraphing the business by short wires to the general 
office, as a batch of 25 or more messages may be sent by 
tube in the time formerly taken to send one by wire. It 
is understood that underground pneumatic tubes will be 
laid during the present spring between 195 Broadway and 
the corner of West Twenty-third street and Broadway. 

It was thought, when the Western Union building was 
erected, a little over eight years ago, that the operating- 
room would be large enough to meet the increase of busi- 
ness for a score of years. At that time not more than half 
of the available room was necessary, and perhaps nothing 
better serves to show the rapid growth of the telegraph 
business in this country within the past few years than 
the fact that not only have all the spare desks been pressed 
into service, and all the main aisles bridged over with new 
desks, but the Commercial News Department, which 
formerly occupied the east end of the room, has been 
crowded out of its quarters into the gallery previously 
mentioned. 

At the time of the occupation of this room, Feb, 1, 1875, 
the entire force consisted of 200 en:ployés—215 males and 
75 females. There were then in use 149 Morse instru- 
ments, 6 Phelps printing instruments, 15 duplex and 7 
quadruplex sets. The daily number of messages sent and 
received amounted to 24,000, in addition to 89,000 words of 
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press. Now there are employed in the operating room, ex- 

clusive of the Commercial News Department, 453 opera- 
tors—343 males and 110 females and 75 clerks and messen- 
gers. There are now in use 200 Morse instruments, 28 
duplex and 48 quadruplex sets, and 6 sets of the Phelps 
motor printing instruments. 

The quadruplex system is in operation between New 
York and .Chicago, with repeaters at Buffalo; to North 
Sydney, C. B., distant 1,165 miles, with repeaters at 
Bangor, Me.; to New Orleaus, distant 1,374 miles, with re- 
peaters at Lynchburg, Va., and Atlanta, Ga.; occasionally 
to Galveston, Tex., distant 1,774 miles, with additional re- 
peaters at New Orleans, and’ to Milwaukee, with re- 
peaters at Chicago. There are also direct quadruplex cir- 
cuits to Buffalo, Cincinnati, Pittsburgh, New London, 
Conn., ‘Norwich, Conn., Albany, N. Y., Augusta, Ga., etc. 
Between New York and Boston there are 11 quadruple x 
circuits in operation, 5 sets of which are leased to brokers, 
each set accommodating two or more firms. Several sets 
are held in readiness for use on special occasions, such as 
political conventions, international rifle matches, etc. On 
such occasions the usefulness of the quadruple x system is 
palpable, quadrupling as it does the capacity of the one 
wire which may, under ordinary circumstance, be suffi- 
cient to transact the regular business of the places selected 
for the above purposes. A number of these sets are also 
employed during the summer season between New York 
and the various watering places. Several sets are likewise 
set apart for the use of branch offices, the principal of 
which are the Central Cable office and the New York 
Stock Exchange office, these being connécted with the 
quadruple x systems by means of loops from 195 Broad- 
way. Thus, for each quadruple x set there are two send- 
ing and two receiving wires running from the main to 
the branch offices. To facilitate the handling of these 
loops, of which there are about forty, Mr. S. 8. Bogart has 
designed a loop switch, by means of which any loop may 
be transferred from one quadruple set to another, or from 
one side of a set to another, or toa single wire, without 
a moment’s delay. This switch is in the rear of the main 
switch. 

The main switch is situated on the north side of the 
room, Its frame is 37 feet long and 9 feet wide. It is 
divided into eight sections or panels, each 4 feet square, 
separated from each other by plates of looking-glass. The 
switch is supported by a mahogany counter, 4 feet high. 
Into this switch run 110 wires from the Kast, 189 from the 
South and 96 from the West, and it has capacity for a 
great number of loops. The city line switch is in the 
southwest corner of the room, there being led into it 119 
city wires and 25 from Long Island, making a total of 552 
wires, exclusive of the wires of the Commercial News 
Department, of which there are 103, making a grand total 
of 685 wires coming into the room. 

The wires come into the building at all points, but prin- 
cipally at the north and west sides. On a level with the 
battery rcom, wrought-iron fixtures are placed against 
the building, bearing wooden pins and glass insulators, to 
which the line wires are brought. The leading-in wires 
enter above the windows through insulated tubes and are 
connected with lightning-arresters which extend along 
the wall near the ceiling. From these arresters the wires 
are led into their appropriate switches, whence they are 
looped to any desk designated in the operating room, 
thence to the dynamosand ground. Mr. 8. 8S. Bogart is 
in churge of the wire system of New York and vicinity. 

The electromotive force necessary to the working of 
these circuits is generated on the floor next below the 
operating room. This room extends the full length of the 


_ building, and all of it was formerly occupied as a battery 


room, but since the introduction of the dynamo-electric 
machines a great many gravity cells have been dispensed 
with, and now a considerable portion of the room is used 
as a coat room for the male force. The ladies’ cloak room 
is also now on this floor. 

There are at present some 3,600 cells of gravity battery 
in use by the Western Union, almost entirely as local bat- 
teries. The electromotive force for the main wires is fur- 
nished by dynamo-electric machines, of which there are 15 
on this floor,in series of 5 machines, Thus there are : 
series. Two of these series are kept in operation day and 
night, the other series being reserved for emergencies or 
to allow of necessary repairs, The motive power for these 
machines is supplied by three safety steam-power engines 
of six horse-power each, which derive their steam from 
boilers in the sub-cellar. Of these series or gangs of 5 
machines, one machine is used to generate a magnctic 
field for itself and the four other machines. It also deter- 
mines the polarity of the series according to the direction 
of its current around the field-magnets of the other ma- 
chines. One of the active series supplies negative, the 
other positive polarity to the wires. 

The polarity of the spare series may easily be changed 
to positive or negative by means of a switch arranged for 
the purpose in the battery room. 

Four grades of potential are furnished from each series 
of these machines, in the manner hereafter described, 

Artificial resistances, equal to 3 ohms per volt, composed 
of coils of German silver wire wound on cylinders of pre- 
pared plaster of paris, are interposed between each 
machine and every wire leaving the switch asshown in 
the engraving. Thus the resistance of each coil interposed 
between the first potential and the wires is about 200 ohms; 


between the second potential and wires, 400 ohms; between 
the third potential and wires, 600 ohms, and between the 
fourth potential and wires, 800 ohms. These coils serve to 
diminish the intensity of the dynamo currént, thereby 
obviating sparks and to prevent, in a measure, the burning 
of instruments in case of the short circuiting of a wire. 
The first, second and third potentials are conducted to the 
main switch, the firstand second potentials only to the 
city line and Long Island switch. 

The fourth potential is used principally to supply very 
long quadruplex circuits, such as those to Bangor, Me., 
Lynchburg Va., &c. 

Wires having an average resistance of about 3,000 ohms 
are supplied from the first potential. Those having an 
average resistance of about 5,500 from the second poten- 
tial. The third potential is mainly used for duplex and 
quadruplex circuits. The New York City, Brooklyn and 
Jersey City wires, being generally of low resistance, are 
also supplied from the first potential; but the resistances 
of those wires are increased by means of resistance plugs, 
inserted at the switch in their circuits, to an average re- 
sistance of from 3,000 to 4,000 ohms. 

The illustration gives an outline view of one series of the 
dynamo machines, showing the manner in which the 
several potentials are derived and the method of inter- 
posing the artificial resistance coils previously mentioned. 

A, B, C, D and E are the five dynamo machines of one 
series. A is the feeder which furnishes the magnetic 
fields for itself and the four other machines. <A’, B’, C’, D’ 
and E’ are the armature coils of each machine. The rear 
of a portion cf one section of the main switch in the oper- 
ating room is shown above the machines. To simplify the 
illustration, neither the belting gear of the machinery nor 
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system, of which Mr. Stephen D. Field is the inventor. 
Mr. O. A. Brown is the engineer in charge of the machines 
in 195 Broadway. 

Mr. James Merrihew, assistant general superintendent, 
makes the operating-room.his headquarters when in the 
city. Mr. Wm. J. Dealy is manager of the operating- 
room. The working-staff of this department is divided 
into day and night forces, and these two forces are divided 
into various sub-divisions and sub-departments, as follows: 
On the day force, Mr. T. Brennan is acting assistant man- 
ager, on the Eastern Division, Mr. Fred Catlin is chief 
operator, with Mr. D. W. McAneeny as assistant; Southern 
Division, Mr. F..W. Gregory, chief operator, Mr. D. B. 
Mitchell, assistant, and Mr. M. M. Davis, traffic chief ; 
Western Division, Mr. Jos. B. Stewart, chief cperator, Mr. 
G. M. Stainton, assistant, and Mr. M. Labaugh, traffic 
chief; South - Western Division, Mr. F. W. Baldwin, 
chief operator, Mr. W. H. Hoyt, assistant, and Mr. 
T. J. Landy, traffic chief; City Line and Long 
Island divisions, Miss F. L. Dailey, chief operator, 
and Miss K. E. Donohue and Mr. Lant S. Jones, 
assistants. On the night force, Mr. A. E. Sink is manager, 
and Mr. J. H. Dwight, assistant manager; Eastern and 
Southern Divisions, Mr. T. G. Kennedy, chief operator, 
and Mr, E. M. Anson assistant; Western Division, Mr. J. 
B. Sabine, chief operator and Mr, F. Fisher, traffic chief. 
The ‘‘all night ” chief is Mr. T. Tobin, assisted by Mr. E. 
F. Howell. On the City Line and Long Island divisions 
Mr. E. F. Cummings is chief operator, with Mr. W. H. 
McEnroe as assistant. 

There is also the Commercial News Department, with 
Mr. J. H. Townsend as manager, Mr. G. M. Schuster, 
chief operator, and Mr. A. Waldron, wire chief. 
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the polarity changing switch in the battery room are 
shown. 

The plaster of Paris cylinders, around which the artifi- 
cial resistance coils are wound, rest on horizontal strips of 
brass. The lower terminal of each coil is attached to the 
brass support and the upper terminal is conducted to a 
small disc on the switch. The perpendicular strips on the 
switch are each connected to one line wire, so that by 
means of a brass plug inserted between a disc and a strip 
the first, second or third potential of current may be placed 
to the line as desired. 

The second machine B supplies the first potential of 
about 70 volts, when is conducted to the brass supports of 
the resistance coils R, and thence to the switch, as shown. 

The third machine C also supplies an electro-motive 
force of 70 volts, which being reinforced by the 70 volts 
generated by B, raises the net potential to 140 volts, which 
is conducted to the switch as the second potential. In 
like manner the fourth machine D supplies another 70 
volts. This being added to the electro-motive force of 
B and C, increases the potential to 210 volts, which is also 
conducted to the switch as before, excepting where it is 
used tosupply a quadruplex or duplex circuit, when it is 
conducted directly to the instruments, after passing 
through special resistance coils. 

The last machine E also generates an electro-motive 
force of 70 volts, thereby increasing the total electro- 
motive force of the series approximately to 280 volts po- 
tential. As previously stated, this fourth grade is used 
only for the longest quadruplex and duplex circuits, Some 
of the machines have fewer convolutions on the armatures 
than others, but these are run faster to compensate. The 

internal resistance of each of these machines is about 4 of 
an ohm. 

The quantity of current generated by these machines 
would appear to be almost limitless. Already over 300 
wires of an average resistance of about 3,000 ohms are 
supplied from the first potential without any preceptible 
diminution of the current or appreciable effect on the 








working of the machine, hence the great economy of the 


DYNAMO-ELECTRIC MACHINES. 


The Marine Department is in charge of Mr. Jas. McPar- 
land. . 

The recently introduced Wheatstone Department is un- 
der the supervision of Mr. S. P. Freir, with Mr. R. D. 
Reilly as wire chief and Mr. H. Mitchell as mechanic and 
engineer. The working force of this department at pres- 
ent consists of eight perforators or punchers and copyists. 

Mr. R. G. Stephenson is day chief of the clerical and 
messenger force of the operating room. Mr. Jas. Elliott 
is night chief of the same force. 

Messrs. J. M. Moffatt and P. P. Hanff, assisted by W. 
Maver, Jr., have charge of the quadruple sets assigned to 
the leased wires and cable circuits. 

The number of messages now daily handled in the 
office ranges from 75,000 during the summer months to 
55,000 in the winter season. The work of collecting, assort- 
ing and distributing this large business is assigned to 
the traffic department, 

The main assorting and distributing table or counter 
adjoins the termini of the pneumatic tubes. As quickly 
as messages are received by these tubes, they are placed 
in appropriate receptacles at the side of the assorting 
counter, from whence they are taken by messengers and 
distributed to their various wire desks for transmission. 
There are two additional assorting desks, one at 
each end of the operating room. Every wire desk is fur- 
nished with a small wooden rack into which the operator 


slips each message as it is received. The collectors gather 
these messages and convey them to the nearest distribut- 
ing table. Received city messages destined for persons 
within a certain radius of 195 Broadway are dropped 
do wn a perpendicular tube to the delivery department on 
the ground floor. Messages for the vicinity of the New 
York Stock Exchange and those for the Central Cable 
Office are sent by the underground pneumatic tubes to 
their destination, while all dispatches for the upper part 
of the city and Brooklyn are forwarded by wire from the 
city line department. 

Visitors can only obtain access to the operating room by 
special permission. 

Recently the operating room has been entirely reno- 
vated. The walls have been re-painted and frescoed, and 
it now presents a very handsome appearance, 
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Electric Lighting.—X XII. 





THE LIGHT OF THE VOLTAIC ARC,—CONTINUED, 

All rays of light are susceptible of reflection and of 
refraction but not in anequal degree. The more rapid the 
undulations of the ray, the more refrangible that ray is, 
and vice versa. This is shown by the spectrum or color 
image of sunlight (Fig. 70), whose production depends on 





Fia. 70. 
this difference of refrangibility. Into a darkened room 
a beam of light (s) is admitted through a small opening. 
This ray would naturally follow the straight course shown 
by the dotted lines, but it is intercepted by a triangular 
prism of glass A. Now, if the rays of light were all equally 
refrangible they would all have become .bent equally and 
we would have the same round spot of light on the screen; 
but as just stated the most rapidly undulated rays or the 
violet, are refracted upward further than the others, while 
the most slowly undulating rays, the red; are bent the least, 
and hence the result is an elongated band of light wherein 
each different kind of rays occupies a distinct portion. 
Thus, the topmost portion is the violet, then come indigo, 
blue, green, yellow, orange and, lowest, the red, as indi- 
cated by the initials v, i, b, g, y, 0, r. The beam of light 
may be said to be thus decomposed into its component 
factors. When a beam of light possesses all these rays in 
proper proportion the sensation perceived by the retina 
makes us call the light white, but if the beam contains an 
excess of red and yellow rays, then we call it a red or yel- 
low light, and thus with any other color. An important 
fact is that whenever the rays vibrate in periods slower 
than the red rays, or in periods faster than the violet, they 
are not visible to the human eye, just as the audibility of 
sounds is limited by their slowness or rapidity of undula- 
tion. In point of fact, the spectrum of the sun’s light con- 
tains rays beyond the red whose periods of vibration are 
too slow to affect the eye, and also other rays above the 
violet whose periods are too rapid to affect the eye. The 
former manifest themselves by their great heating effects, 
and are called for this reason ‘‘ heat rays” (H, Fig. 70); the 


latter manifest themselves by a power to induce chemical |. 


changes or ‘‘ actinic” effects, and for this reason are called 
‘* chemical rays” (c, Fig. 70). The bleaching effect of sun- 
light and its action on silver salts in photography, etc.. 
are actinic effects produced by these rays. The actinic 
power may be tested by means of a silver salt 
such as is used in photography, by exposing it 
in the different colors of the spectrum and noting the 
degree of effect produced on it. The heat rays may be 
studied by means of a thermometer placed in the different 
portions. The actinic rays are slightly perceptible at the 
green, more so at the blue and quite pronounced at the 
indigo, though they reach their maximum at the violet or 
just beyond, after which they decrease. The heat rays 
begin at the violet, but are scarcely perceptible as far as 
the orange ; they reach their maximum just below the 
red and then gradually decrease as the actinic rays do. 
Could we see the whole spectrum of the sun, including the 
visible and the invisible rays, it would appear much 
longer than the visible one, as. shown in Fig. 71, for the 
reason that the portions C and H occupy a comparatively 
large space. When the solar spectrum is magnified it is 
found to be crossed at various points by a multitude of 
dark lines. These are called Fraunhofer lines, or ‘lines 
of absorption,” and they indicate that in their passage 
through the solar atmosphere and through our own atmos- 





Fig. 71. 


phere the vapors and gases have absorbed or intercepted 
some rays whose refrangibility would have made them 
occupy those portions of the spectrum. These lines are 
each peculiar to certain elements, and by introducing the 
same element into an artificial flame the same lines are 
caused to appear in its spectrum. 

The rays of an ordinary fire when passed through a 
prism show mostly red and orange, with a few yellow 
rays, while the heat rays are comparatively abundant. 
The light of a gas flame showsa few more yellow and a 
few green and blue rays; there are no actinic rays per- 
ceptible, 

The spectrum of the voltaic arc shows a remarkable re- 
semblance to that of sunlight, as might be expected. It 
contains all the colors of the solar spectrum in proper pro- 


portions, which explains why this light gives a sensation 
of white light to the eye. The violet end of the spectrum 
is in reality more intense with the light of the voltaic arc, 
which explains the bluish tinge which we ascribe to this 
light. The spectrum of the incandescent carbons of the arc is 
a continuous band of pure bright colors, unbroken by light ; 
but the spectrum of the arc itself is discontinuous, like the 
spectra of vapors, and shows the ‘carbon lines” in the 
blue portion, which sustains the inference that its light is 
caused by the glow of incandescent carbon vapor. The 
spectrum of the voltaic arc is also much richer in the ultra- 
violet or chemical rays ; but M. Cornu has shown that this 
is because the earth’s atmosphere deprives sunlight of 
many of its violet and ultra-violet rays, and it is plausible 
that were we to see the light of the sun from beyond our 
atmosphere it would look more “ bluish” thanit does now, 
like the electric light ; or, on the other hand, were we to 
pass the electric light through the same thickness of at- 
mosphere, it would look ‘‘ whiter,” like sunlight. It is not 
on the upper end of the spectrum, however, that the at- 
mosphere exerts the greatest influence. The heat spec- 
trum, or invisible portion containing the heat rays, is 
several times longer for the electric light than for sunlight, 
as shown in Fig. 72, where the curve E C H A shows the 
increase of heat from the upper end of the spectrum to the 
ower. It is seen that the “light” portion of the spectrum 
contains only a small portion of the heat energy of the 
spectrum. The invisible or heat portion, shown in black, 
contains several times as much heat energy. The point of 
maximum intensity (H) is also removed quite a distance 
from the red, and, finally, the lowest limit of heat space 
(A) is removed from the red by a distance lon ger than the 
length of the visible spectrum itself. 

Prof. Tyndall has shown that this difference between 
the spectra of the sun and of the electric light is due to the 
absorption of heat rays by the watery vapor of the atmos- 
phere, and he has succeeded in reducing artificially the 
heat spectrum of the electric light by passing it through 
water. 

The electric light is accordingly a most rich light in all 
kinds of rays for the reason that it produces all kinds of 
rays and is not sensibly impoverished in any of them in 
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the short distance of atmosphere it traverses. However, 


the invisible portions of thesspectrum are so much longer 
than the visible portions that it is evident a large propor- 
tion of the energy expended in their production must be 
totally useless. Thus, the heat spectrum of the arc (Fig. 72) 
Shows that the invisible heat rays are nearly eight times 
in excess of the visible ones. In a word, of the heat 
produced in the arc only about one-eighth is utilized and 
appears as light. Moreover, a certain fraction of energy 
also disappears in the production of actinic or chemical 
rays, which are likewise invisible. Prof. Tyndall has 
stated that probably 90 per cent. of all the rays emitted in 
the arc are either thermic or actinic and are utterly inap- 
preciable to the eye; in other words, only about one- 
tenth of the rays are visible and utilizable for lighting 
purposes. Surprising as this immense loss appears, it 
represents a great economy over all other artificial meth- 
ods of producing light. With gas, according to Prof. 
Tyndall, only one three-hundredth of the rays are visi- 
ble! The rest are all thermic or ultra red: none are 
actinic. It has been shown, in fact, that it would 
be better economy to use the heating effects of gas in 
gas engines for the production of electricity and then to 
convert the electricity into light, simply because the vol- 
taic arc can convert a greater percentage of its energy 
into visible rays. It does this because its heat is more in- 
tense than any artificial heat, and thus emits rays whose 
undulations are more rapid. The calcium light approxi- 
ma tes more closely to the electric light than any other. 
f or the reason that its heat approaches in intensity to that 
of the voltaicarc. By placing refractory materials like 
lime or magnesia in the arc a great deal of the invisible 
thermic energy may be utilizedin producing incandescence, 
and thus the light-giving economy of the arc may be in- 
creased. If wecould increase the heat of the arc still 
more, no doubt the percentage of visible rays would be 
increased. There is reason to believe that the arc 
employing currents of greater volume, as from 20 to 30 
ampéres is more economical than that which employs cur- 
rents of only 10 or 12 ampéres. It is true that there is 
much more loss in the wires in the transfer of strong than 
of weak currents, but undoubtedly the increase of light 
produced makes up in great part for it. The fact that the 
constant reversal of the Peltier effect with alternate cur- 
rents tends to keep the absolute temperature lower at 
either carbon than the temperature of the positive crater 
with continuous currents, probably explains also the loss 





of economy in alternate current lights. 


The richness of the electric light in actinic and heat rays 
has been turned to account by Dr. Siemens in horticulture 
with very interesting results. He finds that plants grow 
faster and that the ripening of fruit is much promoted by 
the electric light. He finds that to a certain extent the 
plants may be urged to grow during the night as well as 
during the day, without “rest,” for several days. The 
actinic rays of sunlight are held by many to possess hy- 
gienic and sanative properties, and not many years since it 
was proposed to filter them out of sunlight by ‘‘ blue” glass 
for the cure of disease, Undoubtedly the actinic rays fulfill 
important functions in the animal as well as in the vegeta- 
ble life economy, and as the electric light is much richer in 
these rays than sunlight is, we must look upon it as very 
‘healthy’ indeed, Cc. O. M. 
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Will the Telephone Supersede the Telegraph ? 








The rapid development of the telephone and its many 
applications to the business and social life of the period 
are among the most surprising of the numerous astonish 
ing revelations of modern applied science, and, judging 
from the outcome of some recent experiments in this di- 
rection, it would seem that we are as yet only on the verge 
of still greater results than those already obtained. Audi- 
tors and transmitters have been made more sensitive, and 
resistance and induction—the great obstacles to telephon- 
ing—have been materially overcome by ingenious devices. 
In consequence of these improvements it has been ren- 
dered posgible for persons to converse without difficulty 
between this city and Cleveland, Ohio, over the peculiarly 
good conducting wires of the Postal Telegraph mpany, 
and there are hopes that nearly as good results will soon 
be had with the ordinary telegraph wires. What the final 
outcome of experiments of this kind will be, it is difficult 
as yet to conjecture. That one result will be to enlarge 
the uses of the telephone, and make it more and more an 
adjunct of business methods, has already been demon- 
strated. The problem now is, will it take the place of the 
telegraph, and, if so, to what extent willitdo this? The 
limit to a telephone’s work is the rapidit¥ of a person’s 
utterance. The limit of the telegraph is constantly being 
extended, and we can already—in the duplex and quadru- 
plex apparatus, and in the more recent devices of the 
Postal Telegraph Company which have succeeded so well 
experimentally—see results greater than any which de- 
pend on oral enunciation. For general business, indeed, it 
is tay likely that the telephone will supersede the tele- 
graph, but the former has a field of its own which is 
nearly, if not quite, as important, and it promises to cre- 
ate much new business while adding to the facilities for 
communication.—N. Y. Times. 

ee Ee 
Competition Encourages Invention. 





The success of the Postal Telegraph Company with their 
new copper wires is another point of evidence against the 
plan of giving the telegraph business of the country into 
the control of the Government. It is an advance in the 
telegraphic science to be proud of, to have discovered and 
put in working order a wire over which conversation can 
be carried on between New York and Chicago nearly as 
plainly as it is over the city telephone wires. Yet this is 
what the Postal Telegraph Company has done. It hasalso 
perfected a system of word transmission which, for 


rapidity, is beyond anything heretofore dreamed of. This 
success of the Postal Company is merely an advance step 
in a succession of improvements in telegraphy which have 
been going on for years under the various private com- 
panies. Private companies spurred on by the incentive of 
competition have thus made advances in the art which are 
continually tending toward expediting telegraphic word 
transmission and bringing the usefulness of the business 
within the reach of more of our people by reducing the 
rates for messages. If the Government had had control, 
the only incentive for advance would have been the desire 
of politicians and their friends to have new-fangled instru- 
ments of their own construction substituted for those in 
use. While this would, of course, invite invention, the 
invitation would not be as strong as that of a private com- 
pany. For, even having invented a good thing, it would 

impossible for the inventor to have it adopted unless he 
divided the profits with some government official high in 
power. The Government, besides, would very likely throw 
away much money in adopting at the instance of power 
wielding politicians inventions of no good whatever,— 
Pittsburgh Leader. 
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An Animated Interrogation Point, 





With the exception of names, the following is an exact 
copy of a letter received by a railroad official in Pennsyl- 
vania, As the writer’s chirography corresponds with his 
general ‘ style,” we commend him to the Valentine 
Brothers, about whom he seems anxious: 

—-——,, Penna, 3, 21, 83, 
Mr, —— ——— 

Dr. Sir: [take the liberty of asking youa few questions 
about Telegraphy, having obtained your name through the 
P. M. of W Which in your opinion is the best 
place to learn Telegraphy? An office or Telegraph 
School? And what are your reasons for your preference ? 
If a school, what one ? What do you think of the Western 
School of Telegraphy conducted by Valentine Brothers, of 
Janesville, Wis.? If you think an oftice the best place 
will you receive me as a pupil? Upon what terms? Have 
you any students in your office? If you cannot engage to 
teach me, do you know of any one in W——-——-, or else- 
where, who will? How long will it take to learn in an 
office ? Can you secure me a paying situation when compe- 
tent? Where did you learn? What are the average wages 
of an operator? How long will you remain in W————— ? 
Please answer the above by return mail and greatly 
oblige, Yours respectfully, 

P. 8. How many telegraph offices are there in W. 7 
How many operators in each ? Who are the chief opera- 
tors ? W hat are the salaries of the different operators in 
your city? What are the chances of aeoepotion in this 








State? Are there more operators than positions ? 
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In the growth of our paper in circulation, size and general improve- 
ment, the value of its columns for reaching those engaged in electrical 
pursuits or interested in electrical matters has not failed to be appre* 
ciated by advertisers. In order to better enable our readers to notice 
anything new which advertisers may have to offer them, we now give 
in this column a list of new advertisements as they appear in each 
number. The following will be found in to-day’s issue : 


PaG 
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UNDERGROUND TELEGRAPHS. 





The heroic measures recently adopted by the Mayor of 
Chicago in throwing down the lines of the Mutual Union 
Company, and the legislative action pending in other 
cities to compel the placing of telegraph and telephone 
wires underground, have caused renewed interest in the 
subject of subterranean communication, Whatever may 
be thought of the merits or demerits of such a system, 
there should be no doubt as to the justice of allowing the 
various companies ample time to place their wires under- 
ground, , 

The telegraph and telephone have proved themselves 
indispensable to the needs of commercial and social inter- 
course, and anything which promotes those ends should 
be allowed the freest latitude in reaching every point. 
The exigencies of modern business and social life require 
not only the widest extension and the cheapest mainte- 
nance of electric service attainable, but also its readiest 
extension. Anything else will only be to limit the useful- 
ness and impede the progress of the greatest and most 
useful inventions of the 
the telephone, 


houses to supplement the facilities offered by the telegraph 


age—the telegraph and 


It is now a common thing for business 


companies and the telephone exchanges by maintaining 
from one to a dozen or more private lines, and the 
business public will not willingly assent to any cur- 
tailment of such facilities. In the latter case a law 
compelling all wires to be put underground would be 
little less than prohibitory. Indeed, in spite of some glar- 
ing advertisements, it is not too much to say that there 
is not now in existence a perfect system of underground 
communication suitable alike for telegraphic, telephonic 
and electric Jighting purposes. 

In any event, a law compelling the existing companies 
to put their wires underground, within, say, two or three 
years, would be unreasonable, and it would operate against 
the welfare of the general public. It would involve the 
cutting off of three-fourths of the branch telegraph offices, 
which are now a public necessity, to say nothing of the 
district and telephone offices, both of which would be 
practically destroyed. It is certainly unfair to invoke 
legislation to compel the various companies to accept any 





one scheme of underground communication, or even to 
bury their wires before they were quite ready to do so. 

Many electrical engineers give it as their opinion that 
while overhead wires, when strongly built, are generally 
best for all working purposes, they are more expensive in 
the long run. Thusit would appear that the interest of 
the companies lies in burying their wires, and when the 
proper methods shall be presented the question of subter- 
ranean telegraphy will solve itself. 








As previously noted in these columns, a Wheatstone 
automatic telegraph department has recently been intro- 
duced into the operating room of the Western Union build- 
ing, inthis city. This is the system used by the British 
Postal Telegraph for fast work. It having been stated that 
the introduction of this system was looked upon with mis- 
givings by the Morse operators in the United States, a 
representative of THE OPERATOR AND ELECTRICAL WORLD 
called upon several operators employed by the Western 
Union Company, in this city, to obtain their views on this 
subject. They stated in substance as follows: ‘‘ There is no 
doubt we were somewhat alarmed at first by the introduc- 
tion of the Wheatstone system, as we feared an importa- 
tion of cheap labor, nearly all the present Wheatstone 
staff being ex-employés of the British Postal Telegraph 
service; but unless the system does much better work here- 
after than it has done during the past month, we do not 
think it need be regarded as a very strong rival. At pres- 
ent there is but one Wheatstone circuit in operation, that 
one between New York and Chicago, and it has not been 
worked regularly, so that we have not much data to draw 
conclusions from, Thus far, however, but two operators 
here and two in Chicago have been withdrawn from the 
Morse circuits on account of the business taken by the 
Wheatstone department, while there is a force of 18 em- 
ployés in New York, and one of 22 employés in Chicago to 
do the work so taken. This is perhaps an argument in 
favor of the Morse system. We also think the same trouble 
will be experiencéd with the Wheatstone system as has 
been met with in other automatic systems, namely, a greater 
liability to errors and also greater delay in the delivery of 
messages.” Our representative next talked with one of the 
gentlemen connected with the Wheatstone system here. 
He stated that up to the present time the Wheatstone sys- 
tem has not had an entirely satisfactory trial in this coun- 
try, the storms in the West during the early part of last 
month having interfered to a great extent with the tests. 
** Apart from this,” he added, ‘‘our staff is out of practice, 
and therefore unable to do the work as promptly and 
thoroughly as is customary.” He thought that any fears in 
the minds of Morse operators with regard to their displace- 
ment by the Wheatstone system were groundless. The 
main object of the introduction of this system is, he said, 
to increase the capacity of the existing wires, not to re- 
duce the number of employés or their salaries. For in- 
stance, it is not possible to transmit by the Morse system 
on an average more than, say, 1,900 words over a single 
wire in a day of nine hours, while by the Wheatstoue sys- 
tem 110,000 words may be sent during the same time on 
the same wire. Of course, the preparation of this amount 
of business for transmission and its transcription when re- 
ceived will require at least as large a working staff as 
would be necessary to transmit and receive the same num- 
ber of words over half a dozen single wires by the Morse 
system. But, apart from this, the Wheatstone is not de- 
sirable, except between large cities, where much business 
is to be handled. It can never take the place of the Morse 
system on way circuits. In England the system is used 
principally for press reports. If the Wheatstone should 
prove satisfactory be tween New York and Chicagy, it will 
very likely be extended to other points. The above shows 
that the automatic system can never be a very formidable 
rival to the old, original and reliable Morse. We have 
frequently heard anxiety expressed upon this score, but we 
have always held that against any automatic system the 
Morse will hold its own in the long run, 


Mr. EDMUND YATEs is quoted as saying that the age we 
live in is one of criticism rather than of construction. 
This is no doubt true within certain limitations, but, like 
most generalizations, it errs in covering too much. In 
matters of speculation and of authority the attitude of the 
age is undeniably one of criticism. There is no doctrine too 
time-honored or too widely accepted to be safe from the 
rude shocks of the spirit of inquiry that walks the earth at 
the present time. But side by side and co-extensive with 
this feature of modern intellectual life, there is a con- 
structive spirit whose existence cannot be ignored, and 
whose work is nowhere more apparent than in the natural 
sciences. The spirit of inquiry is sweeping away old 
scientific theories and alleged facts and deductions, but at 
the same time it is building up, block by block, a substan- 
tial and durable structure, whose growth is so rapid that 
constant attention is required to keep up with it. Hence, 
one of its signs is the demand for scientific literature, and 
the remarkable increase in the number and circulation of 
journals devoted to special branches of science, and to 
trades and callings based on science. Every intelligent 
craftsman knows that in order to be successful in his art 
he must keep himself informed ‘of what others are doing 








init. Fortunately this can now be readily done in most 
cases. A prominent newsdealer in a Western city recently 
remarked: ‘‘The trade and class journals are steadily 
increasing in number and improving in quality. Itisa 
poor trade or calling which has not its weekly or monthly 
organ, and many of them are equal or perhaps superior to 
the oldest and best publications of the kind in Europe. 
Our mechanics and workingmen are great readers, and 
visit us weekly for their favorite journals. These latter 
discuss intelligently all new ideas and inventions pertain- 
ing to the branch of trade represented, and are of im- 
mense benefit to their readers. This class of men used to 
indulge in less useful and instructive reading matter, 
when they read at all, but they now give the trashy pa- 
pers the ‘ go-by.’” 





THE remarkable progress and financial success of the 
Bell telephone, the recent striking developments in long 
distance telephony, and the halo of romance that, in spite 
of familiarity, still clings to the act of conversation, face to 
face, as it were, between persons miles apart, have all com- 
bined to produce in the public mind a state of credulity 
with respect to the telephone that is often amusing 
enough. No fable concerning the telephone is too gross 
to receive credence ; no prediction of its future can be 
wild enough to provoke a smile. The daily papers—and 
some others that ought to know better—gravely circulate, 
without criticism, the most absurd tales of wonderful 
new telephonic inventions and marvelous feats of 
telephony. As a natural consequence of this state 
of the public mind, new telephone companies are spring- 
ing up in every direction, based upon hitherto unheard of 
inventions, issuing the most glowing prospectuses, and 
each and all threatening the Bell monopoly with demolition. 
Notwithstanding the recent sweeping decision in the Bell- 
Dolbear suit, which might have been expected to cast a 
damper upon ‘“‘ opposition ” telephone enterprises, it ap- 
pears as if any telephonic scheme can readily find support. 
It is probable that in many cases investors in these schemes 
will acquire a considerably greater knowledge of elec- 
tricity and acoustics before they are done than they 
possess at present. There is undoubtedly ample room for 
the remunerative investment of capital ‘in the develop- 
ment of the telephone, but those who are thinking of 
taking part in it would do well to seek the advice of 
competent and trustworthy experts, before embarking 
their means in the development of alleged new devices 
which have not yet passed beyond a local test, the Patent 
Office Gazette, or the pages of a prospectus. 





A cURIOUS monopoly has come to light in Pittsburgh. 
The city having advertised for proposals to light the 
wharf by electricity, but one bid was_ received, and the 
cohiract was accordingly awarded to the Allegheny 
County Electric Light Company, the price being $4,000 
per year for twenty lights. It was subsequently learned 
that New Orleans pays but $3,000 for thirty lights. An 
investigation ensued, and it was discovered that the Alle- 
gheny County Company, under an old law, created before 
electric light companies existed, has a perpetual immunity 
against competition, and can therefore fix its prices at its 
own sweet will. The law in question says that ‘com- 
panies incorporated under the provisions of this statute 
for the supply of water to the public, or for the manufac- 
ture and supply of gas, or the supply of light or heat to 
the public by any other means,” shall have the exclusive 
right to the franchises and privileges of such incorpora- 
tion until it shall have earned and divided, during five 
years, a dividend equal to 8 per cent. per annum upon its 
capital stock. Of course it is easy to keep the dividends 
down to 71g per cent., and the balance of the earnings 
could be used for increasing the wealth of the cencern. 
This in time would become so powerful that when the 
company did declare an 8 percent. dividend it would be 
useless for any other concern to compete with it. This 
incident suggests the importance of a revision of our 
statutes to cause them to conform to the altered conditions 
which electricity is producing in modern life, a subject 
which has already received considerable attention in 
England. 

THE astonishing increase in the telegraph business dur- 
ing the past seven years is strikingly illustrated in our 


| article, published to-day, descriptive of the Western Union 


main office in this city. Erected only eight years ago in 
the belief that it would be large enough to accommodate 
the business for twenty years to come, with only about half 
of its available space then occupied, it is surprising to 
reflect that in that short space of time it has been over- 
crowded, and that it is no longer adequate to the business. 
The use of the telegraph for social and business purposes 
and for the dissemination of news over vast distances is 
increasing steadily every year, and in ten years more we 
shall not be surprised to see the present: volume of busi- 
ness doubled. Good management and competent work- 
men have done more than anything else to bring about 
this great popularity of the telegraph. 





Itis being remarked that, with the wider field and 
steady growth of electrical science, the telegraph operator 
of to-day hasa far better opportunity of pushing himself 
forward than he had a few years ago. Indeed, many of 
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them have attained distinction and wealth, but it has been 
mainly by extensive reading and study. In this view of 
the matter THE OPERATOR AND ELECTRICAL WORLD has 
been unremitting in its efforts to aid those who are am- 
bitious to succeed. Those who would succeed must be 
posted upon all subjects connected with electrical work- 
ing, and such information can be found in its widest scope 
in the columns of THE ELECTRICAL WORLD. 





THE launching of Mr. Jay Gould’s new yacht at Phila- 
delphia, on Saturday last, created quite a stir in that staid 
old city. The Gould family may safely say ‘‘ Our saucy 
ship’s a beauty,” and we wish her good luck from stem to 
stern, port and starboard, and from maintop royals to 
keel. But a lover of gold, such as Mr. Gould is reputed to 
be, should hardly have chosen the name ‘‘ Atalanta” to 
bear him across the raging main; for, although Ata- 
lanta outran all her lovers, she was beaten ultimately by 
Hippomenes, who threw down the golden apples given 
him by Venus; while in tarrying long enough to pick 
them up the avaricious Atalanta lost the race. 





AN objectionable feature of the elec tric arc light, which 
will no doubt be overcome in time, is the hissing or frying 
noise which accompanies the passage of the current be- 
tween the carbons. At a musical festival in Pittsburgh, a 
few days ago, the experiment was made of lighting the 
stage by electricity, but the electric lamp persisted in 
mingling its note with those of Nilsson, to the very evi- 
dent annoyance of the prima donna, who frequently cast 
reproachful glances at her audacious rival. 


THE decision of Judge Arnoux, restraining the Western 
Union from paying dividends on its stock issued to pur- 
chase the American Union lines, and from which decission 
the company appealed, has been affirmed by the Supreme 
Court. Mr. Gould, however, announces that he has 
arranged with the Mercantile Trust Company to advance 
to all stockholders of the Western Union on and after 
April 12, 1883, the amount of their dividends payable April 
16, 1888. The portion of the January dividend still unpaid 
will be arranged in the same manner. Meetings of the 
Mutual Union and Western Union stockholders will be 
held in this city on the 18th and 19th inst., respectively, 
the object being to formally confirm the lease of the 
Mutual Union to the Western Union, and thereby remove 
the legal objection expressed in Judge Freedman’s recent 
decision. 





A DECISION of importance to telegraph, telephone and 
electric light companies was rendered at Hartford, Conn., 
on April 11. A Mr. Robinson of that city gave the 
Southern New England Telephone Company permission to 
temporarily place wires on his block of buildings in Hart- 
ford. The company, not being in a hurry toremove them, 
Mr. Robinson, after notifying the company that he would 
do so, had the wires cut. A suit was brought by the com- 
pany for $3,000 damages. The trial took place on April 
11 before Judge Andrews and a jury. The judge charged 
strongly in favor of Robinson, and impressed upon the 
jury the fact, that the owner of a building exercised the 
exclusive control of every part of it from cellar to roof. 
The jury, after an absence of twenty minutes, brought in 
a verdict for the defendant, with costs, 





A CORRESPONDENT in Texarkana, Ark., asks us to re- 
publish the poem by Mr. H. H. Johnson called ‘‘ The 
Night Telegraph Operator,” which originally appeared in 
our issue of January 1, 1882. He thinks it is ‘‘a beautiful 
recitation of a night man’s experience.” Another corre- 
spondent requests the republication of ‘‘ King Richard’s 
Barbecue,” a poem of great merit, by Mr. Thomas C. 
Noble, Jr., which first appeared in our March 1, 1880, 
number, These correspondents, whom we thank for their 
suggestions, say that with the increased circulation of the 
paper these poems will be new tomany readers. and any- 
way are good enough to bear re-reading, even by those 
who have seen them before. We accommodate our 
second correspondent to-day, and may similarly gratify 
our Arkansas friend in a future issue. 


THE proprietor of a telegraph school in Boston was last 
week forced by a detective to return $30, paid him bya 
young lady to teach her telegraphy. She says that after 
she paid him the money he kept her and several other 
victims sitting around doing nothing, and then told her to 
leave. She asked for the return of her money, but the 
professor laughed and asserted that he was too sharp to be 
caught in the meshes of the law. He, however, was after- 
ward glad to hand over the amount to the detective. It is 
said that the police have other complaints against the same 
concern, which we commend to the attention of the 
Brotherhood in Boston. 





A TELEGRAM from Boston says that the Western Union 
messengers of that city, having been told that on and after 
April 9 they would be paid only 2 cents for the delivery 
of each message and nothing for answers, instead of 245 
cents in each case, held a meeting and unanimously voted 
not to deliver a dispatch for less than 244 cents. If the 
reduction were persisted in, a general strike of the boys 
was threatened, Up to the time of going to press we had 


heard nothing further in reference to the strike, and pre- 
sume that the pittance paid the little fellows was not cut 
down, 





SINCE it was announced that Chicago had conversed with 
New York by telephone, every village in the Northwest 
that has attained the dignity of a telephone is expecting 
to shortly be able to hold converse with the metropolis. 

To Dr. Norvin Green, who sailed on the Alaska for Liv- 
erpool on Tuesday last, we wish a speedy voyage and a 
safe return. Dr. Green has well earned a holiday, and he 
could not have left the affairs of the Western Union in 
better shape. 





THE unveiling of a statue to Professor Henry will take 
place in Washington on Thursday next, and will be a fit- 
ting tribute to the great searcher after truth. 








On a Simple Formula for Determining the Insulation 
of a Section of Wire, Measured through an Inter- 
mediate Lead.* 


BY G. A, HAMILTON, 


It frequently happens that when the insulation resist- 
ance of a section of line or an underground wire or cable 
is wanted, various impediments prevent reliable measure- 
ments from being made at either terminal of the same. 

At a cable house it may be the wind or the jar resulting 
from passing trains along a railroad, the bumping ofa 
ferry-boat against the dock, or the inductive disturbance 
due to the motion of its machinery ; or, again, it may be 
the constant passing of trains along the elevated road 
that interferes. In some of the cases enumerated it is un- 
doubtedly possible to obtain correct measurements if time 
is a matter of no consequence, but when it is an important 
factor the delays and incident annoyances make the meas- 
urement of 10, 20, or more conductors anything but a 


pleasant occupation. 

Having experienced all these troubles in and around 
New York, the writer has made it a practice, in all cases 
where approximate accuracy is desired, to adopt the old 
plan of measuring the insulation through a lead of such 
length as convenience or the circumstances of the case will 
permit and, at the same time, allow of placing the galva- 
nometer where its:indications may be depended upon. The 
resistance sought is then deduced from the combined re- 
sults obtained. 

Ashe does not remember of having seen the formula 
he used outside of his own memoranda, and thinking it 
may prove interesting to some of the members, he is in- 
duced to give its full development herewith : 


Fia. 1. 


A B C 
x x x 





y xv 

Let A B (Fig. 1), represent the lead and B C the conduc- 
tor whose insulation resistance is sought, the conductor 
resistance in each case being a small fraction of the insu- 
lation resistance, which latter may be represented by y and 
x respectively. 

Under these circumstances, with AB and B C joined 
and the end at C insulated, measurements made at A will 
give the joint insulation of the two conductors, which we 
will designate by z. 


vy 
Then z = -—— andthe insulation sought will conse- 
L+ry 
quently be 
y z 
Fl (1) 
y¥—z 

Asa, y and z are usually high, measurements by the 
bridge method are not often practicable, and a mirror or 
other galvanometer, whose deflections are proportional to 
the current circulating in its coils, is then generally em- 
ployed. When this is the case the constant of the instru- 
ment must be known. This is obtained in the well-known 
manner by ascertaining what deflection it gives through a 
known resistance with a given battery. The resistance 
sought is then found by placing the same instrument and 
battery in circuit with it, noting the corresponding de- 
flection and dividing the constant previously obtained by 
the latter deflection. The quotient is the resistance 
sought in ohms or megohms, as the case may be. 

In using this method for determining the insulation of 
a section of line through alead many persons would natu- 
rally take the round-about way of finding the resistance of 
the lead and joint resistance of lead and section tested, 
separately, and then combinethe results as in formula 1. 
If, however, the combination is first effected, the resulting 
formula gives the required insulation with very little cal- 
culation. This is the plan the writer finds most con- 
venient to practice: 

Let A represent the constant of the instrument, i. ¢., the 
resistance through which, with a given battery, it will 
give one degree deflection; 

d, the deflection obtained when the lead, instrument and 
battery are in circuit; 

D, the deflection when the lead, instrument, battery 
and section whose insulation is wanted are in circuit, 

The insulation of the lead > tear then he 


y="q if reverse currents are 
used, as is proper, 
ae A 
ae 
where = is as mbol only, and indicates that the sum of 
| the + and — deflections are to be taken. 








*Paper read before the New York Electrical Society, April 6. 





The joint insulation of lead and section would, in like 
manner, be 











en ven 8 
= Side (8) 
Substituting these values in equation (1), we have: 
As ms Oe 
Sid x SD 4A 
ee (2 ds x+ Dy 
Yee m2, (4) 
A A Z 2A 2A 
Sid — 3S +Ds Sids— FiDs 
—— —— 


Dividing by 2A and multiplying — (both numerator and 
denominator) by = (+ d x + D), the resulting equation 
takes the form 


2AS(ids x +Ds) 
d(+d x +D) 


=| (- <) (2S =) 


which on cancellation of common factors becomes 


2A 
z= (5) 
>(+D8 — +ds) 
the most convenient form for use. 

In the foregoing illustration a single + and — reading 
only are taken ; if more are used the same should properly 
appear in the formula, and it is, of course, necessary that 
a like number of readings should be taken for the lead 
(whether they do or do not vary) as is taken in the joint 
measurements. 

It will also be understood that when shunts are used 
they should be accounted for in the formula, as, for 
instance, 














2A 
c= a 
2 +(Ds < shunt — +d* x shunt) 
This is supposed to have been done for A at first. 
———_—__ 9+ > e+e — 


A Lineman’s Poetical Report and its History. 











To the Editor of The Operator and Electrical World: 


Sir: By request, I sénd you the following poetical 
lineman’s report, written by i. Dorsey Eve, who was an 
operator here for the Magnetic teas Ae Company some 
years ago. Many requests have been made for this 
‘* Poetical Report.” Through the kindness of Mr. F. M. 
Aldridge, editor of the News of this place, we have at 
last obtained a copy of this relic of by-gone days, and it 
will no doubt be interesting to many: 


James R. McDowell, Supt. 
Dr. SIR : 
I started out on yesterday, 
And got a mile upon the way ; 
I found three posts completely down— 
The glasses from the brackets thrown, 
The wire broken twice or thrice, 
And nought had I wherewith to splice 
The same, else had I sooner come 
To greet my little ones at home. 


Oh, ‘‘ Home, sweet Home ” ! there is no place 
On earth’s broad bounds where I can trace 

A dearer, brighter, heavenlier spot, 

Than where my good wife boils the pot, 

But to proceed about the line-—— 


1 spliced it with a bit of twine, 

But when to test I tried to work it, 
I found I did not have a circuit. 

[ then returned to ‘‘ F R” station, 
In a state of mental desperation, 
Procured the wire | wanted, 

And on my outward journey jaunted, 
After dint of much vexation ; 

And copious streams of perspiration, 
The whole affair, dear sir, was done, 
And I returned to-day at one. 


Respectfully yours, J. W, CREIGHTON, 


This,report was soon after sent to the Hon. Amos Ken- 
dall, then president of the company, by Supt. McDowell. 
Mr. Creighton received a telegram from Mr. Kendall as 
follows: : 

J. W. CREIGHTON, F. R.: You will in future send all 
communications to this department in prose. 

A. KENDALL, Pres’t, 

Mr. Eve, the operator in charge of the office, not desirous 
of being known asthe composer of the report, sent the 
following in reply to the above : 

Hon. A. KENDALL, Pres’t, Washington, D, C.: The re- 
pert forwarded you by Mr. McDowell was not written by 

r. Creighton, It was the work of a mischievous young 
man in this office. EpwIn D. Eve, Operator, 

Mr. Kendall soon after found out the joke, and enjoyed it 
very much. This report was, I yeti ag in every office 
in McDowell's division at that time. Mr, Eve is now super- 
intendent of the telephone exchange in Cumberland, Md., 
in which city he was for many years engaged in editing 
a daily paper. He is one of the old timers, and any of the 
boys who should happen to meet him in their wanderings, 
will find him with a large stock of wit and humor on 
hand. D. U. PLEx, 

FREDERICKSBURG, Va., April 24, 1883, 

- $+ > oe 


Five Railroad Questions Asked and Answered, 








To the Editor of The Operator and Electrical World; - 

Sir: You will readily perceive from the date of this 
communication that I am one of those beings whose lot it 
is to reverse the natural system of diurnal and nocturnal 
labor and rest. I have just come on duty for the night, 
and as work is very light until ten o’clock I shall soon light 
my “pure havana,”get your interesting Pag take my 
easy Chair and, elevating my pedestals (No. 10s), will be a 
complete picture of solitary happiness. 

Before I enter into this delicious reverie, I shall drop 
you a few lines, which I hope you will give admission to 
the columns of THE OPERATOR AND ELECTRICAL WORLD. 
The following is embodied principally in five questions, 
which I beg you to insert in order that I may soon hope 
for answers to them from some of ‘the boys’ who, per- 
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have had more experience at ra than I have. 
t—How long will some railroad officials give favor- 
itism preference over merit ? 


Second—How rye Hg being the case—should they 
reasonably expect their business to be successfully man- 
ame _ conducted in a manner satisfactory to their pa- 

ns 

Third—How long before an operator may expect pro- 
motion when he sees new men of undoubted inferior abil- 
ity appointed to positions far better and more remunerative 
than the pangs which he has satisfactorily filled for 
some time 

Fourth— How long, or how far in the line of promotion, 
should Mr. A. stand ahead of Mr. B. when Mr. A. is an ex- 
employé, not wating been engaged in the service of the 
cmeret for several years past, and Mr. B. is a regular em- 
ployé (id tem) ? 


ifth—How long will it be before an operator intrusted 
with the handling of train orders is likely to be the cause 
of a collision of trains when he ‘bulls’ four out of nine 
simple words in one message ? 

An instance which has recently come under my per- 
sonal observation has been suggestive to me of the above 
questions, and I would be very glad to hear from you and 
some of the ‘ boys’ in reference to them, and see how much 
your ideas differ from mine, which I append as follows : 

First—Always, it seems. 

Second—Five minutes—Not more. 

Third—999 years, more or less, 

Fourth—A long way—If ‘‘backing” up the line. 

Fifth—Depends upon how soon he receives his next 
train order. 

The ‘‘bulling” case to which I refer I will cite, and ask 
sone readers if it does not beat anything on record to 

te: The message read (as sent): ‘‘ Express wagon failed 
to call; will ship machines to-morrow.” And as received 
by the blunderer : ‘“‘ Expected word, but failed ; will ship 
machines to-morrow.” 

If no instance can be produced to compete with this, we 
shall inevitably decide that this case takes the cake. 

OwL’s Sanctum, Ohio, March 3d. 1883. ROVER. 


Pittsburgh Personals. 


To the Editor of The Operator and Electrical World : 

Sim: Mr. Edward Corrigan, of the Western Union office 
in Allegheny, Pa., died in that city on April 5, of con- 
sumption. e had been in the service of the company for 
seventeen years. It will be remembered that the striking 
operators at Denver, last year, asserted that Mr. Corrigan 
had been ill-treated when he went to that city in search 
of health, but he himself declared the allegation to be un- 
founded. He was highly esteemed by his associates, who 
contributed generously toward his relief during his long 
illness. He was a member of the T. M. B. A. 

A ree of excitement was caused in the Western Union 
main office the other day by a blaze suddenly springing 
up among the covered wires near the switch-board. A 
fire extinguisher which had adorned the office for a num- 
ber of years without being called upon, except when some 
rural visitor tried to get a drink out of it, was brought 
into requisition and the flames were extitiguished. As 
usual in such cases, electric light wires are charged with 
having caused the damage. 

Githooley’s Etchings, an alleged humorous journal of 
this city, in a column headed ‘Our Telegraphers,” in its 
issue of April 7, touches spans local telegraphic celebri- 
ties as follows. It is to ho that the perpetrator, 
who is evidently one uf the craft, will be discovered and 
receive the punishment he deserves: 

“Jack Garrett, of the Rapid, stands high as a vocalist. 
The B, & O. boys are proud of their new quarters. 
George Stewart, of Allegheny, is a great ladies’ man. 
Jimmy Fisher, light-weight, is regaining his appetite. 
Charley Stough is writing up his reminiscences of the 
flood. Billy Maize may go out with a circus this summer 
asa giant. Hankus Burrell smiles just as sweetly as he 
did in days of old. Colonel John Byrnes, the sanguine 
man, now toils for the American Rapid. Tom Hunter is 
known as the cigarette fiend. Tom is a fine operator. 
The Brotherhood of oerarenes continues on the boom- 
ing road to prosperity. andsome Jersey Hill is happy in 
anticipation of the approaching icecream season. Beauty 
Smith, whose front handle is Luther, has some idea of 
Foing on the stage. Pete McKeever, who has been 
aid up with typhoid fever, is in the front rank again. 
Phila. 8, Dilworth, one of the ‘intellectuals’ is revising his 
lecture on temperance. Captain John Ryan, who has 
been ill with the influenza for several days, is on deck 
again, Tom Egan is hard at work on atreatise on the 
influence of Obristianity upon civilization. Dode Moore- 
land, one of the old landmarks, still deals out lightning 
with deft fingers. Jim Golden is the inventor of a patent 
double acting spring back sausage machine. Charley 
Craig, leading man of the Charlotte Thompson Company, 
is an old-time telegrapher. Jack McKenna is one of the 
heaviest men in the W. U. He is known as the ‘skeleton 
witness,’ John Aughenbaugh was anxious to encounter 
the Maori, but could not arrange matters satisfactorily. 
Mel. Munson, one of the W. U. traffic chiefs, has en- 
tered the lists for the heavy weight championship. 
Charley Adams, late manager oF the Mutual Union goes 
on the Dispatch as superintendent of circulation. ‘Tip’ 
McClarkey has been out in the country farming. He 
turns up in good shape and is posted on thecrops, George 
Morse, formerly of the Western Union, this city, but 
now of Hot Springs, is talking about coming back. Ellis 
Rhiveis, traffic chief of the American Rapid, is becoming 
od thin in consequence of his arduous duties. Henry 

ompsen and Reese Lloyd share the honors of the title 
of professional beauties of the fraternity hereabouts. 
Frenchy Johnson, manager of the American Rapid ‘ Ox’ 
office, is a good belenrapber, and a great favorite with the 
ladies. In the spring a deeper crimson comes upon old Red 
Cloud’s nose, In the —ie the festive jagger gets him- 
self a suit of clothes. illy Welsh, an old Pittsburgh boy, 
has come back to his birthplace from Chicago and burns 
the midnight ‘ile’ for the Mutual Union. Willie Case has 

np appointed manager of the Qil Exchange Western 

Union office. Will is a good man, telegraphically and 

otherwise. James B. Coulter, familiarly known as 

‘ Jimmy the Kid,’ was in town last week. Jim is an ideal 

tor. He is en route from Oil City to Chicago. 

rge Eitemiller, night manager of the W. U. Telegraph, 

is just as good at handling the key as of yore, He is the 
fastest sender on this mundane sphere.” 

Mr, Alf. Askin, the veteran operator in the Western 








DEPARTMENT OF INQUIRIES. 


As we frequently receive inquiries for information in 
regard to electrical science and its practical application, 
we have concluded to add to the departments of THE OPE- 
RATOR AND ELECTRICAL WORLD one exclusively devoted 
to answering inquiries, even such as are only remotely 
connected with electricity. Such department will serve 
a double purpose ; first, the answers will give the de- 
sired information to correspondents ; secondly, the nature 
of the questions may frequently be an indication of the 
intellectual need of our readers, and show whui special 
subjects would be most acceptable ; consequently the de- 
partment may be of mutual benefit. 


6. INCANDESCENT LIGHT BY A GALVANIC BATTERY. 


How strong a current would be necessary to ae a 
single Edison incandescent light, or how many cells of 
gravity battery to do same work ? 

W. F. H., Newton, Mass. 


In order to make a single incandescent Edison lamp 
glow satisfactorily, it takes from about 50 to 100 Daniel 
elements, A smaller number has not intensity enough. 
They will keep it up forone evening, but the nextday you 
will have to clean and renew your battery. You can do 
it also with a large number of Leclanché elements, but 
the light will only last about ten minutes; then you would 
require to disconnect and give the battery rest. After 
twenty or thirty minutes you can repeat. It has been 
tried to use three Leclanché batteries in rotation, but such 
experiments are always given up, owing to the unsatis- 
factory nature of the results obtained and the great 
expense. : 

It should not be forgotten that Humphrey Davy, who 
introduced in 1822 the first electric light in this way with 
batteries, gave it up for precisely the above reason. 


7. TRANSMITTING HANDWRITING BY TELEGRAPH. 


Will you please inform me where I can find an accurate 
description of the method of sending telegraphically 
written matter, just as written, 7. e., of reproducing the 
original message at a distant station. I have read about 
the system, but have forgotten even whose invention it is. 

H. C. B., Meadville, Pa. 


The system by which this is made possible is the Pan- 
telegraph of Caselli, and it is based on the chemical prin- 
ciple, first applied in 1826 by Harrison Gray Dyar, of New 
York, and subsequently by Baine in his electro-chemical 
telegraph, which was in use in some of the offices in New 
York thirty years ago. The same principle is now applied 
in another way by the Rapid Telegraph companies. In 
all cases the dispatch is received on chemically prepared 





paper discolored by the current. At the transmitting 
station a conducting point is moved over the drawing or 
handwriting which is made with a non-conducting ink on 
conducting paper—and the current is interrupted every time 
the point touches the ink. At the receiving station another 
conductive point moves simultaneously over the chemical 
paper, and draws, like the other point, a series of parallel 
lines close together; the ensemble of which will ultimately 
show a copy of the handwriting or drawing by the dis- 
coloration of the lines. We subjoin an illustration of the 
receiving instrument for the benefit of our correspondent, 
or of others who may become interested in the subject. 


8. HOW TO MAKE A CHEAP MECHANICAL TELEPHONE. 


One of my little boys read the following in a local paper: 
To make a good and serviceable telephone, from one farm- 
house to another, only requires may ow wire and two cigar boxes. 
First, select your boxes and make a hvle about half an inch in 
diameter in se centre of the bottom of each, and then place one 
in each end of the houses you wish to connect. Then get five 
pounds of common iron stove-pipe wire, make a loop at one end 
and put it through the hole in your cigar box and fasten it with 
a nail; then draw it taut to the other box, supporting it when 
necessary with a stout cord. You can easily run r line into 
the house by boringa hole through the glass. upport your 
boxes with slats nailed across the window, and your telephone is 
complete. The writer has one that is 200 yards long and cost 45 
cents, that will carry music when the organ is played 30 feet 
away in another room. : ‘ : 

He constructed one as per instructions, but it was an utter 
failure. Itold him I would write you, and perhaps we 
could ascertain how properly to construct one. The boy 
feels downcast over his unsuccessful experiment, and I am 
anxious to get information for him that he may have the 
satisfaction which always goes with success. 

G. A. K., Binghampton, N. Y: 

We have seen the above item, and don’t wonder at the 
failure, as the description is exceedingly incomplete. The 
important matter that the wire must be stretched very 
taut is omitted; also that it must not touch anything solid, 


but must only be supported in as few places as possible 


the cigar boxes atitsextremities, The hole through which 
it passes must be in the middle of the bottom of the box, 


] [ 


and the nail close to the hole, so that the pull of the wire 
takes place at the middle portion only. This will secure 
the principal condition, that any sonorous vibration in the 
bottom of one box will by the stretched wire be trans- 
mitted to the bottom of the other box and so become audi- 
ble there. Our simple figure illustrates the wire and the 
two boxes. If the latter have to be attached to anything 
it must be by their edges, so as to leave the bottoms free 
for vibration. These are known as tension telephones to 
distinguish them from the ordinary electric telephones. 


9. REPAIR OF WIRES BROKEN CLOSE TO GLASS INSULATOR. 


Suppose the wire on a pole line is broken close to the 
es insulator, what is the best way to repair it, without 
osing slack wire? It is understood, of course, that a strap 
and vise are to be used. Please describe the operation in 
detail, in order to settle a dispute. 
** 235,” New York City. 


A man whose experience in building and repairing tele- 
graph lines extends over ten years gives his opinion, as 
follows : The first step is to fasten one end to the insula- 
tor. Usually one end remains fastened to the insulator, 
but in many cases the “ tie” wire is twisted around and 
loosened,and a new one should be used. Then cut off a short 
piece of the broken or fallen section and splice it witha 
longer piece; fasten the vise near this joint and tighten the 
wire with the strap. Now pass this short end of the wire 
to the other section, beyond the insulator, and twist it 
sround this wire so as to make a half joint ; cut the tie 
wire holding this section tight, and this gives a free end 

hat may be twisted around the end of the spliced portion 
and thus completes the joint. In this way no slack is lost 
on either side of the pole, and the amount of tension or 
pull is equally distributed on either side of the pole. The 
only step remaining is tosecure the wire to the insulator 
by means of a new tie wire. The theory of the operation 
is simply this : To lengthen the loose or fallen end of the 
wire and fasten it, after stretching, to the other end 
beyond the insulator, and then to cut out the connection 
to the insulator and replace it by a new one, after the 
splice is complete. 
10. SHOCK FROM SWITCH-BOARD. 


Why is it that a person receives no shock from the 
switch-board or ‘‘cut-out” when some other office is work- 
ing, while as soon as the key in his own office is opened he 
receives a most decided shock ? 





‘¢ Cu,” Germantown, Col. 


Because when the key or switch in his own office is 
closed the metallic circuit is complete and the current will 
follow that, but when he opens his own key or switch his 
body may, by contact, be made to become part of the cir- 
cuit, and then it will, of course, pass through his body. 


11. TELEPHONING AT GREAT DISTANCES. 


In the New York Witness of March 15, I see an account 
of a conversation by telephone 3,500 miles, I can hardly 
take it in until Isee an account of it in THE OPERATOR AND 


.| ELECTRICAL WORLD. We areall inter ested, or should be, in 


telephone or telegraph improvements, and if it is possible 
to talk 8,500 miles we want to keep up with the times and 
know all about it. J. B. R., Hobart, N. Y. 


If the account means that experimenters succeeded in 
holding a conversation by telephone through a resistance 
of 50,000 ohms, which is about equivalent to 3,500 miles 
of ordinary telegraph wire, we believe it, because we have 
accomplished similar feats ourselves. The resistance, 
however, on that occasion consisted of a number of insu- 
lated wire coils, all placed in the same building, and the 
experiments turned out quite differently when the resist- 
ance consisted of telegraph wires suspended on poles in 
the open air. In the latter case it was more difficult to 
converse through 500 ohms’ resistance, than through 
50,000 ohms in the form of coils ina house. The most re- 
liable accounts of long-distance telephoning are those given 
in the issues of THE OPERATOR AND ELECTRICAL WORLD 
for March 17 and 31, where it is stated that successful 
telephonic communications were held_over a distance of 
700 miles, between New York City and Cleveland, O., and 
also between New York City and Chicago, 1,000 miles, 
Several different transmitters were used, among others 
one constructed on the Baxter principle, improved by 
Hopkins, which operates by a piece of carbon floating on 
mercury, which secures an always equally adjusted 
contact. Papers like the Witness are very much inclined 
to publish sensational accounts for which there is not 
enough foundation to make them even probable. There- 
fore you are perfectly right not to “ take it in.” 

12, CALLAUD BATTERY. 


To what extent does the temperature affect this battery, 
and how, for instance, would a variation from 50° to 70° 
act, and what is the action that takes place in the cells in 
consequenee of the variation of temperature ? 


FELIX, Toronto, Ont. 


Callaud’s battery is in this respect not different from any 
other, as a moderate rise of temperature will increase 
chemical activity, and as this is the cause of the electric 
current, it will also increase the current. The chemical 
action in the cells will be just the same, namely : Oxida- 
tion of zinc, formation of sulphate of zinc and the precipi- 
tation of metallic copper. The operation, however, will 
go on faster and the battery will be sooner used up, A 








Union office at the Union depot has returned to oy after 
a six weeks’ siege of rheumatism. OLT, 
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of current, which you may use up ina week or in three 
days, acoording to temperature, and, of course, also 
according to the amount of current you cause to be dis- 
charged, whether the circuit is short or long. 


Fs., Ashford, N. Y.—Mr. W. P, Phillips, United Press 
Association, 185 Broadway, New York, will give you the 
information in reference to his pamphlet on steno- 


telegraphy. 
THE ELECTRIC LIGHT. 


BRUSH vs. VAN DE PoELE.—In the United States Court at 
Chicago, on April 5, Mr. Charles T, Brush and others filed 
bills against the Van de Poele Electric Light Company and 
J. Irving Pearce to restrain them from using the Brush 
ne issued October 23, 1877, for improved metal-plated 
carbons. 


THE Maxim CoMPANY IN PHILADELPHIA.—At Philadel- 
phia, on the 28th ult., Judge Allison granted a temporary 
injunction restraining the Maxim Electric Light and 
Power Company from erecting poles and operating wires 
on the west side of Delaware avenue, between Vine and 
South streets. 


PORTLAND, OREGON. —The Brush Company offers to 
illuminate Portland with electric lights for $26,000 a year. 
The city is sure to accept. The tower system, so satisfac- 
tory toSan Jose and Los Angeles, is proposed for Portland. 
Twenty tall towers, well distributed, will brilliantly illu- 
minate every street and every nook and crook. Two hun- 
dred thousand candle power expresses the total consump- 
tion of electricity, 


THz ELectric LiGHT IN SWITZERLAND.—A scheme has 
been proposed for lighting the entire Swiss Canton of Vaud 
by electricity. The motive force would be derived from 
turbines of 5,000 horse-power; and, the water supply being 
constant and abundant, the projectors have good reason 
for believing that gas, which is very expensive in Switzer- 
yowe may be almost entirely superseded throughout the 

istrict. 


NEW CoMPANIES.—The following new companies were 
licensed, incorporated or organized last week: The Mc- 
Tighe Electric Light & Manufacturing Co., of Pittsburgh, 
Pa., capital, $300,000 ; the Garden City Electric Light 
Co., of Chicago, capital, $1,000,000 ; the Chicago Electric 
Light & Power Co., capital, $1,000,000; the Galesburg 
(Ill.) Edison Light Association, capital, $25,000; and the 
ACC aa (Ind.) Parker Electric Light Co., capital, 

100,000. 


THE EpIson LIGHT IN THE HOUSE OF Commons. —It is 
stated on good authority, says the Engineer (London), that 
to work the Edison electric plant fur the lighting of the 
corridors of the House of Commons an American steam 
engine is to be employed. This journal hopes that when 
the engine does get into the House of Commons it will 
answer its purpose better than some of those brought over 
to that country for the same purpose have done. 


ELECTRIC LIGHTING FROM A BATTERY.—Mr. Chancey W. 
Mead, a telegraph operator of Indianapolis, claims to 
have invented an electric lamp which far excels all others 
in economy. He says: ‘‘ With a battery of forty cells and 
one carbon to a light Ican produce twenty lights of 320 
candle power, and the cost for the material for the lights 
for three months will be only five and a half cents apiece, 
or if ten lights are used with such a battery the cost will 
be only eleven cents a light for three months. That 
is, I mean at retail prices you can buy chemicals enough 
to supply the battery for three months at a cost not ex- 
ceeding $1.10. That battery can be made to produce 
twenty lights, but to be on the safe side I will make the 
estimate on only half that number, and even then the 
cost will be only eleven cents a light for three months.” 
Before accepting this statement we will wait for further 
details, which are promised in a few days, when an exhi- 
bition of the light is to be given. Mr. Mead says: ‘“‘I 
was told by the Patent Office that it was contrary to the 
principles of science to suppose that light could be pro- 
duced by means of an electric battery, but here it is.” 














TELEPHONE DEPARTMENT. 
ADVICE.—Never turn a deaf ear to the telephone.—N, Y. 
Commercial Advertiser. 


THE TELEPHONE IN PENNSYLVANIA.—A large force of 
workmen are engaged upon the new telephone line be- 
tween Danville and Milton, Penna, The wires are up 
within a mile and a half of the town. As soon as the line 
is completed Danville will have telephone connection with 
Williamsport and Lock Haven. 


A NEw CoMPANY IN Kansas.—At Kansas City the 
United Telephone Company was incorporated last week 
with a capital of $700,000, and headquarters in that city. 
The company has purchased the property of the Merchants’ 
Telephone Company of Missouri and Kansas. ‘The incor- 
porators are E. T. Gilliland, Indiana; George L. Beetle, 
Chicago ; and Kansas City parties. 

THE GLOBE TELEPHONE Co.—Papers were filed at Al- 
bany, on the 4th inst., organizing the Globe Telephone 
Company, with a capital of $10,000,000, for doing a tele- 
phone business throughout the United States. The pur- 
pose issaid to be to use instruments that will overcome 
= the present obstacles and talk over the longest dis- 

nces. 


LONG-RANGE TELEPHONY OBJECTED TO.—This thing of 
long-range telephoning must be stopped. It’s bad 
enough to be frenzied and tempted to profanity by yells 
for a man four squares away, without the prospect staring 
one in the face, of calling up Cleveland or Halifax or 
Kamschatka, and waiting till you get them.—Pittsburgh 
Telegraph. 

TROUBLE FoR Mexico.—There is a world of suffering in 
store for the Mexicans. The telephone is being extended 
to places whose names are the most remarkable thing 
about them. The rest of the country will breathlessly 
await the result of repeated efforts on the part of quick- 
tempered Mexicans to get over the telephone such names 
as Popocatapetl, Chihuahua, or Coatzacoalcos,—Pittsburgh 
Telegraph. 

LIGHTNING IN AN EXCHANGE,—During a thunder-storm 
at Indianapolis, on April 5, a bolt of lightaing ran into the 
tower of the telephone exchange, completely wrecking 
the connections and setting fire tothe building. The flames 
were soon suppressed, doing little or no damage, but the 








loss by the lightning will amount to $500. The fire caused 
a panic among the telegraph apameoere and telephone clerks, 
but they all got out of the building without injury. Busi- 
ness was completely interrupted for a time. 


ToLEDo, O.—With the opening of spring comes renewed 
activity in telephonic work. The extension of the Mid- 
land Telephone Company’s system will be commenced in 
a few days. The contemplated lines will connect Toledo 
with Fremont, Oak Harbor, Port Clinton, Sandusky, 
South Toledo, Perrysburg, Bowling Green and numerous 
other small towns, Mr. F. F. Graves, manager of the San- 
dusky exchange, will probably succeed to the management 
of the Toledo exchange, vice i. N. L. Bernard, promoted. 


AmBitTious Ds Mornes.—The story telegraphed from Des 
Moines that that city was to have immediate telephone 
connection with New York via Chicago is said by telephone 
men here to be simply “wind.” Some time during the 
summer the Central Telephone Company will extend 
its lines to Rockford, where they will be connected 
with those of the Western Telephone Company, in 
whose territory Des Moines is. Then that city will be 
able to communicate with Chicago and — with New 
fon if the line to the latter is ready for business.—Chicago 

mes, 


KissInG BY TELEPHONE.—This is the use to which the 
telephone is put in Iowa, according to the Lyons Mirror: 
An eavesdropper ‘‘took this off” the other morning when 
the thermometer stood at ten below : 

He (in Lyons)—-Is that rom, dearest ? 

She (in Clinton)—Yes, love, 

He—Put the mouth-piece to your lips. 

She—Yes, what? 

He (kisses)—That ! 

She—Oh, my ! Was that lightning? 

He—Did you get it, dearest ? 

She—Yes, love—cool and distant, but so sweet. 
again. 

THE NATIONAL CAPITAL TELEPHONE COMPANY.—This 
company held its annual meeting at Washington on April 
2, and increased its capital stock to $600,000. The Execu- 
tive Committee was authorized to contract for the immedi- 
ate building of a six wire line between Washington and 
Baltimore, which is expected to be in working order by the 
15th of May, next. The company has a line between 
Washington and Alexandria, Va., and is making arrange- 
ments for the erection of trunk lines all through the State 
of Virginia, the plan being to connect all the important 
cities of Marviend and Virginia, and gradually extend it 
over the entire country. The plan is tocharge upon the 
basis of ordinary telegraph tolls, or five minutes’ use of 
the wire for 25 cents. The company is said to have suffi- 
cient capital at its back and means business. 


Don’t LIKE THE TELEPHONE.—The most serious objec- 
tion to the telephone is the facility it affords to bores. The 
Secretary of State of Indiana has ordered the telephone 
taken out of his office, because, he says, he is tired of say- 
ing ‘‘ hello” to the whole State of Indiana, and the Legis- 
lature failed to pass the appropriation bill to allow him to 
hire a small boy to do his helloing for him. That was the 
only telephone in the State House, and the Governor, Su- 
preme Couft, Auditor, Treasurer and Attorney-General 
had the use of it, while the Secretary of State and his 
clerk’s were made ‘*‘ lackey boys” to answer every Tom, 
Dick or Harry in the State who wanted to talk to the State 
officials. Governor Porter says he would not have a tele- 

hone in his office for $500. Like the stammering husband 
in Saxe’s poem, he thinks it is ‘‘a dam-dam-damage instead 
of a blessing.” 


An Acoustic TELEPHONE COMPANY.—Out West the 
acoustic telephone is trying hard to catch up with the 
Bell. In addition to the Chicago corporation previously 
mentioned the ‘‘ tna Telephone Company of Kentucky” 
filed its articles of incorporation at Covington on April 2, 
with Joseph R. Brown, William Means, C. E. Page, W. H. 
Doane and George F. d’Utassy. The capital stock is fixed 
at $50,000, divided in shares of $100 each, and Covington 
is to be the principal place of business. The scope of the 
company’s business embraces the manufacture, sale, lease 
and operation of bgp, trae in Kenton and Campbell 
counties. The new telephone, according to the Cincin- 
nati Commercial Gazette, will consist of a reflector and a 
fine wire which carries sound a great distance with ye 
little diminution of its force. Electricity will not be used. 
The incorporators are all well-known and prominent busi- 
ness men of Cincinnati, Mr. Means being the Mayor of that 
city. 


Call 
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DASHES HERE AND THERE, 


W. U. OFFICE BURNED.—The Western Union Telegraph 
Office, at Shelbyville, Tenn., was destroyed by fire on 
April 6. 

OBEYING LITERALLY.—Chief operator to country office— 
‘*Open No. 16 east and say when.” Country office— 
** When.” 


Next IssuzE.—No, VI. of Professor Vander Weyde’s series 
of articles on the Fundamental Principles of Electrical 
Science will appear in our next, 


LeGaL Decision.—An Oregon Judge has decided that 
aman cannot be arrested on atelegram. If this view 
should be universally adopted fewer fugitives from jus- 
tice would be caught. 

WIRES IN NEW YorRK.—Telegraph wires are so numerous 
on some of the streets of this city that people living on a 
fourth floor flat can sift their ashes by merely throwing 
them against the network.—N. Y. Com. Adv. 


PHILOLOGICAL.—A Western paper, noting that electri- 
cians measure electrical quantities by ‘‘ohms” wants to 
know if this is the reason that whenever the lightning 
scares a woman she invariably shrieks, ‘‘Ohm my !” 


UNDERGROUND WIRES IN NEW YorK.—In the Board of 
Aldermen of this city, on the 10th inst., the franchise to 
permit the ‘‘New York Electric Lines Company” to lay 
wires under the streets of the city was passed ever Mayor 
Edson’s veto by a vote of 19 to 5. 


BANKERS AND MERCHANTS.—At a meeting of the directors 
of this company, held in this city April 1, the followin 
officers were elected for the ensuing. year: William W. 
Moris, president; A. W. Dimock, vice-president; J. G. 
Case, secretary and treasurer,and G. 8. Mott, superin- 
tendent. 

RAILROAD TELEGRAPH SUPERINTENDENT'S ASSOCIATION,— 
The annual meeting of the Association of Railroad Tele- 

aph Suprintendents, which was to be held in Chicago 

e third Wednesday in May, has been postponed until 








Wednesday, June 13, in order that the members may have 
an opportunity to visit the Exposition of Railway Appli- 
ances. 


A USEFUL FENCE.—According to a Western paper, a 
line of wire fence, 85 miles in length, is being constructed 
in Kansas by a farming company, which will also be used for 
telegraphing, operating telephones and electric signals. 
The current will be strong enough to severely shock any 
person or animile that touches it. 


No LINEMAN NEED ApPLY,—A Pittsburgh girl who had 
refused a good-looking telegraph repair man three times 
within six months, gives as a reason that he was too much 
of a wanderer. That he roamed from pole to pole, from 
one climb to another, and if he did come home, he’d be 
insulate that the neighbors would be sure to talk.— 
Pittsburgh Telegraph. 

BUFFALO's NEw W. U. OrFice.—The Western Union 
has moved its main office in Buffalo, N. Y., into Brown’s 
building, just across the street from its old location, That 
the new office is a considerable improvement over the old 
one will be apparent when it is remembered that $25,000 
was spent in improving the Brown building before the 
office was ready for occupation.. The Western Union has 
now 125 employés in Buffalo. The Mutual Union office 
has not yet closed, and probably will not for some little 
time. 


THE VALUE OF PUNCTUATION.—A correspondent of the 
Philadelphia Times says that one of two cousins, named 
Jack and Ed. who were hunting in the Adirondacks, was 
accidentally killed by the discharge of his own gun. 
This was Jack. <A telegram from a friend to his 
mother was read: ‘Jack accidentally shot Ed., and 
George will arrive with the body to-morrow.” It should 
have read: ‘Jack accidentally shot; Kd. and George will 
arrive with the body to-morrow.” One member of the 
family read it this way, and the suspense lasted until a 
messenger dispatched to the telegraph office brought back 
the correct reading. 


MAKING TROUBLE ON THE WIRE WITH AN AX.—On 
the afternoon of April 6, William Herbert, with an ax 
on his shoulder, suddenly rushed into the telegraph office 
at Locust Dale, Penna., which is in charge of Mr. Peter J. 
Joyce and his brother William. Herbert strudk the relay 
and sounder a vigorous blow with the ax and broke them 
into a thousand pieces. The infuriated man was taken in 
charge, but created some excitement by his insane actions 
on his way home. He was crazy from drink, and imagined 
that an electrical battery was attached to him and that it 
was in Joyce’s power to remove it. It was to sever that 
connection that led him to make the attack. 


Was 1T A METEOR?—The New London, Conn., Tele- 
gram, of March 8th, says : An examination of the batteries 
of the fire alarm telegraph at the City Hall in Norwich yes- 
terday morning showed that one of the composition screws 
used for hanging the pieces of zinc in the liquid of the bat- 
teries had been cut entirely off as though by a bolt of elec- 
tricity. The broken end was twisted and scored, and 
polished clean of rust. In the opinion of good judges the 
damage was wrought by the passage of the meteor that 
shook Norwich one night recently. It is believed that the 
meteor was accompanied by a tremendous flood of elec- 
tricity, part of which passed over the electric wires. The 
egency of electricity alone could bave melted the screw 

ead. 


STOCK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Wednesday of last week and 
Wednesday of this week as follows : 


April 4, April 11. 
Western Union Telegraph.............. 834 83% 
Mutual Union Telegraph........ ...... 2014 191¢ 
gn SS eee 6614 67% 
American District Telegraph....... aa 31 81 
Edison Dluminating Co..............+. 50 50 
Wi. te DD AMEE car ccccescccsesees 131 131 
POOWINS TOMTMOTE cc cccccees veceseseies 21 Sa oa 
UR TON goss asics ce onenie Kinde 25 25 
Mexican Telephone...............+--:: 314 4 
Tropical Telephone........ RSE ORY 214 23 
American Bell Telephone..............+ 215 22846 


Bay State Telephone........ .......... cas 122 
Jay GOULD’s NEw YAcHT.—The launch of the Atalanta, 
Mr. Jay Gould’s new yacht, was the great event in Phila- 
delphia on Saturday last. The yacht was christened by 
Miss Nellie Gould, the daughter of Mr. Jay Gould. There 
were also present Mr. and Mrs. Jay Gould, Gen. Eckert, 
Mayor King, Samuel J. Randall, Judge Kelley, and many 
others. The new craft rides the water like a sea gull, and 
is fitted for the accommodation of twenty-two guests. 
She is the largest steam yacht afloat, and cost in round 
numbers a quarter of a million of dollars. She will be 
lighted throughout by electricity, and each stateroom will 
be supplied with electric bells to the servants’ quarters 
and steward’s pantry. Steam fans will keep the air mov- 
ing at all times, and, in short, everything that ingenuity 
can suggest and cash command will be suggested and com- 
manded, . 


ELECTRIC RAILROAD SIGNALS IN ILLINOIS.—Judge Tilden, 
of Cincinnati, representing the Union Switch and Signal 
Company, of Pittsburgh, appeared before the Railroad 
Committee of the Illinois State Senate last week, and pre- 
sented the company’s plans for the protection of railroad 
trains at grade crossings. The planisa combination of 
distance and danger signals and switch locks which are op- 
erated by electricity and hydraulic power. Diagrams were 
presented showing that an approaching train upon one 
track to a crossing will ring an annunciator to warn the 
cperstor to either clear the corresponding signals or stop 
the train by allowing the signals to remain at danger. The 
committee was favorably impressed with the scheme and 
Judge Tilden’s presentation thereof, and Mr. Tanner, the 
chairman of the committee, introduced in the Senate a bill 
permitting these interlocking and automatic signals, and 
providing that where adopted trains shall not be required 
to stop, as now required by law. Enactments similar to 
this, it was shown, have been enacted in Massachusetts, 
New York, Pennsylvania, Ohio and Indiana. In Massa- 
chusetts the law is compulsory. 


WANTs A TELEGRAPH CABLE TO BERMUDA.—The Provi- 
dence R. I. Journal, of March 15, says: Last week our 
Signal Service met with its greatest humiliation. The 
weather indications published Friday evening, March 9, 
after prophesying warmer weather, with local rain or 
snow, for Saturday, closed as follows: ‘‘ There are no in- 
dications of any great storm energy.” Only a few hours 
later, on Friday night, a West India cyclone struck the 
North Carolina coast, and during Saturday swept the 
whole coast line as far north as Nova Scotia. The bar- 
ometer at the Block Island Station and in this city went 
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below 29 inches, a very rare occurrence. On Sunday came 


‘the information from a signal officer at Washington that 


the great storm had been raging for two or three days 
around the Bermudas before it touched our coast. For 
the lack of cable communications with Bermuda a dan- 

us storm burst upon us, as it has done often before, 
without the possibility of warning to our exposed ship- 
ping. A signal service cable to Bermuda would be an 
ncidental aid to our commerce with those islands, and 
would, if not self-supporting, earn something toward its 
cost, Is it not worth the whi'e of our Boards of Trade 
to direct attention to this needed extension of our Signal 
Service communications, 


AN AMUSING Error.—Miss ——, the regular day opera-| pa 


tor in the St. Louis office, was absent afew days recently, 
and her place on one of the way wires was filled by Miss 
——. The change, as is usually the case, attracted the 
attention of the whole line, all being anxious to know who 
the newcomer might be. The names and places being 
strange to the lady, and the operators at the way offices 
very far from perfect, she had a hard time of it for a 
while. To one who sent her a message, ‘‘ consider mean 
applicant,” checked four words, she said ‘‘ only 3 words,” 
and found them that ‘‘ mean” wastwowords. But asshe be- 
came acquainted with the different styles of sending, things 

on more smoothly, until one morning when she had 
almost cleared the message-hooks at her table of the morn- 
ing’s business, she came to a code m for a remote 
country office, which for the present we will call ‘‘X N.” 
This little office is presided over by a very modest operator 
who misses little that goes on over the wires. Hearing his 
call, and knowing that the got em, lady was at the 
key, he smoothed his hair, stroked his bea: tip his 
hat and gracefully answered, ‘‘I, I—‘X N.’” The body of 
the message read: ‘‘ Frog elephant horse monkey bear.” 
On the fifth word ‘““X N” ee, and said, ‘‘ g- a.—D.” She 
then wrote slowly, ‘‘ b-e-a-r,” and added, ‘‘ did u get that 
d-e-a-r?” ‘Yes, darling,” was the response. ‘‘O! I mean 
that word is b-e-a-r and not d-e-a-r.” ‘‘ Excuse me, madam, 
I thought you meant to call me dear !” 


NEW YORK CITY ITEMS. 


Echoes from 195. 


Mr, J. C. Clark, of the night force, is stulying medicine 
at the University of New York City. 


Mr. J. L. Edwards, Washington printer, is again on the 
sick list, suffering from a severe cold. 


Mr. H. L. Knight has obtained a position on the night 
Senne, A Knight man on the day force would be anom- 
alous. 


Mr. James Merrihew, assistant general superintendent, 
has returned from Havana, where he has been for over a 
month, 


Dr. Bradneck, of the night force, is engaged as examin- 
ing physician by the Telegraphers’ Mutual Benefit Asso- 
ciation for New York and vicinity. 

Mr. J. L. Edwards has been elected vice-president of the 
Telegraphers’ Aid Society, vice Mr. A. T. Creelman, re- 
signed on account of leaving New York. 


Mr, Frank Swayne, of Rochester, N. Y., who formerly 
worked in old 145 Broadway, gave 195 a call last Monday 
and was cordially greeted by his many old friends here. 


Messrs. Scanlon, Costello, Young and Welch, manipu- 
late the third Boston quad, Messrs. Dalton, Jansen, 
Umfred and Ranken the regular Boston quad. ‘‘W” of 
Boston is the béte noir of Messrs. Scanlan and Ranken. 


Mr. D. B. Mitchell, having been exposed to the New 
Jersey elements for three consecutive days, while testing 
wires on the Hackensack bridge, has returned to the 
Southern switch with his face the color of a berry—a red 
berry. . 

Mr. R. A. Shipman, an old army telegraphist, who is 
now connected with a Detroit electric light company, be- 
ing in this city investigating the different electric lighting 
systems here in the interest of his company, visited 195 
Long Monday and was shown the office by Chief Fred Cat- 
in. 

Mr. Harry Todd, formerly an office boy, who left New 
York seven years ago and subsequently studied for the 
ministry, visited 195 last Tuesday. Mr. Todd has for some 
years been the pastor of a church in Wisconsin, and 
expects soon to go to Texas on mission work. He is so 
bronzed and bearded that his old friends hardly recognized 
him. 


Last Friday night the task of taking down the massive 
flooring of the scaffolding was accomplished, but owing to 
a leak having occurred in the steam pipes on the floor 
above the operating room, somewhat damaging the newly 
painted ceiling, the order te remove the now familiar sup- 
ports of the scaffolding was countermanded and they still 
remain. However, the removal of the platform is a great 
benefit, as it dispenses with the dust that was continually 
falling therefrom, besides improving the light, and the 
quality of the air in the room, 


Other City Items. 


*. Jack Healy is working nights at the Fifth Avenue 
otel. 

The 1,227 Broadway W. U. office is the model office, 
having been newly painted and repaired. 


Mr. C. K. Clark, late inspector of the American Dis- 
trict, has accepted a similar position with the Mutual Dis- 
rict. 

Mr. Arthur M. Lewis, of 819 Sixth avenue W. U. office, 
willleave for Europe about the first of May, to return early 
in September. 


Several of the city operators have caught the bicycle 
fever. A bicycle club will shortly be started, with Mr, 
James Knoll as President. 

The Western Union office for many years located at 791 
Broadway is shortly to be bonavek to new quarters on 
Broadway, under the Morton House. 

“Phil Walther” is as near to it as a Western paper of 
Teutonic predilections can come to it in forwarding its 
remittances for the United Press News to its business man- 
ager, Mr. Walter P. Phillips. 

A package addressed to Miss Gould, and at first thought 
to be an infernal machine, exploded in the post-office in 
this city, April 10. The circumstance considerably 
annoyed Mr. Jay Gould. An arectiont ion, however, 
showed that the supposed infernal was simply a 











burglar alarm, and had been sent without any mischievous 
intent. 


The masquerade ball of the American Rapid Teleg- 
raphers, at Lyric Hall, April 3, was a highly successful 
and enjoyable affair. Mr. M. F. O’Brien, floor manager, 
as Prince Condi, and Mrs. Lily, of New Haven, as Queen 
of Folly, led the march. e regret that an extended 
report of the ball only reached us as we were going to 
press, and was, therefore, too late for publication. 


At the meeting of the New York Electrical Society, 
April 6, it was decided to make its library a circulating 
one. Mr. F. W. Cushing described the latest developments 
in harmonic telegraphy, and Mr. C. O. Mailloux read a 

per by George A. Hamilton, on cable testing. We 
publish the full text of Mr. Hamilton’s paper in another 
column, The cuts to illustrate Mr. Cushing’s lecture not 
being all ready, we cannot give it in this issue. The next 
meeting of the society will be held at Stevens Institute, 
Hoboken, N. J., on Friday evening, April 20th, when Pro- 
fessor Henry Morton will deliyer a lecture on ‘“‘ The Storage 
of Electricity.” Complimentary tickets of admission to 
this lecture can be obtained by applying to J. McKenzie, 
Jr., financial secretary, 195 Broadway. 


PERSONAL, 


ALLIANCE, O.—Mr. A. G. Odenbaugh, for some years 
manager of the Western Union Office at Alliance, died at 
Urbana, O., on April 1. 


Kansas City, Mo.—Mr. H. J. Bosworth, formerly em- 
loyed in the W. U. office here, and who has been ill since 
ast June, died at Kirksville, Mo., in February. 


A LINEMAN’s FALuL.—Daniel Mullen, a Western Union 
lineman, fell a distance of 25 feet from a pole, near Phila- 
delphia, on the 6th inst., and was very seriously in- 
jured, 


Lima, O.—Mr. H. T. Moore has resigned the management 
of the Western Union office here, to take a position on the 
C. & A. Railway. Mr. E. V. Anders, formerly manager 
of the Mansfield, O., office is his successor. 


AN OPERATOR DROWNED.—Mr. E. N. Henry, of Cleve- 
land, O., an operator at Painted Cave, Tex., was drowned 
on April 5 in the Rio Grande, at the mouth of the Pecos. 
The body was not recovered on account of the swift cur- 
rent. 


GRAND TRUNK Ry.—Mr. G. A. Snyder, operator in the 
General Manager’s office, G. T. R., Montreal, is agent for 
THE OPERATOR AND ELECTRICAL WORLD. Subscriptions 
from operators on the Grand Trunk Ry. can be sent to Mr. 
Snyder. 


A PLUCKY OPERATOR.—The night operator of the Balti- 
more & Ohio Railroad, at Glenwood, Pa., was attacked 
by a tramp on April 4, at 2 o'clock A. M., who presented a 
revolver and demanded money. The operator picked up a 
chair and drove his assailant out. 


SEDALIA, Mo.—Mr. Miller Bullard, telegraph superin- 
tendent on the Missouri Pacific Railroad, well known 
throughout the entire west, died at Sedalia on April 3. 
Mr. 8. F. Sheldon, one of the oldest telegraphers in the 
country, has been appointed to fill the vacant position. 

NEWARK, O.—Mr. Charles E. Wise, formerly of Newark, 
but now manager of the Western Union Telegraph Com- 
pany’s office, 103 Chestnut street, Philadelphia, and Miss 
Hattie C. Evans, youngest daughter of Hon. Lewis Evans, 
of Newark, were married at the residence of the bride’s 
parents, on April 5, and left for their future home in Phila- 
delphia. 


OFF TO Evrope.—-Dr. Norvin Green, president of the 
Western Union Telegraph Company, sailed on the 10th 
inst. for Liverpool on the Guion steamer Alaska. Dr. 
Green will be absent about three months. He will 
oy go directly to London, where he will be met by 

r. Henry Weaver, managing director of the Anglo-Amer- 
ican. Cable Company, and by Mr. John Pender, manager 
of the Direct Cable Company. Mrs. Green and the Misses 
Green have gone to Louteville, Ky. 


Boston, Mass,—Mr. T. J. Calahan, whose illness we men- 
tioned last week, is steadily improving. Mr. James G. Mor- 
gan, late of the Mutual Union at Washington, goes to Bos- 
ton for the United Press, withheadquarters in the Globe 
office. The Globe has developed a new streak of enter- 
prise in culling from its exchanges by telegraph. Among 
things which it is taking by wire is the Sunday Sun’s 
amusing dialect sketch of **the Barber near the Cooper 
Institute.” Next to pigeon English, this is perhaps the 
most difficult matter to transmit that has ever been handled 
b tolegrag. but Messrs. Parmelee and Taylor, of New 

ork and ton respectively, manage to print in the Globe 
a precise fac simile of what appears in the Sun. 

APPOINTMENTS.—Mr, J. M. Osborn has been appointed 
superintendent of telegraph, and Mr. S. K. Blair chief 
train dispatcher of the ledo, Cincinnati & St. Louis 
Railroad ; Mr, A. H. Hunsacker, formerly chief train dis- 
patcher of the New York, Chicago & St. Louis Railway, 
has been promoted to be train master ; Mr. H. A. Cooper, 
late superintendent of telegraph of the Toledo, Cincinnati 
and St. Louis Railroad, has been appointed secretary to 
General Manager Ferris, of the N. Y., Pennsylvania & O. 
Mr, James Black, formerly operator at Fergus, Ont., and 
latterly train dispatcher at Denver, Col., has recently been 
appointed train master on the Denver & Rio Grande Rail- 
road. Mr, Black is the youngest man ever appointed to 
the position on that road. Mr. T. C. Clark has been ap- 

inted train master of the Wheeling & Lake Erie, between 

arietta and Zoar. Mr. E. T. Gates succeeds Mr. Clark 
as train dispatcher. The office will hereafter be at Massil- 
lon, instead of Cambridge. 

EDISON IN MONTREAL.—On Tuesday morning, the 2d 
inst., Mr. Thomas A. Edison arrived in Montreal, accom- 
panied by several others from New York. The party 
registered at the Windsor Hotel, and shortly afterward Mr. 
Edison accompanied by Mr. Thomas Swinyard, of Hamilton, 
visited the Canada Mutual Telegraph office, where they 
were received by Mr. Hosmer, the president. In the after- 
noon Mr, Edison was entertained at the St. James Club, 
where there were present a number of the principal 
merchants, stockbrokers and capitalists of Montreal. 
Later in the afternoon Mr, Edison and a large party, upon 
the invitation of the Directorate of the Conadian Cotton 
Company, and the Canadian Electric Light Company 
(Edison patents), inspected the new weaving room of the 
Canada Cotton Mills at Cornwall, in which the Edison 
incandescent light has recently been introduced. The 











inspection was highly satisfactory. The new weaving room 
attracted much attention. Re ents for the party 


were provided at the station, and at 9.30 p. m. they left 
for Montreal. They left the latter place for New York on 
Wednesday morning, highly pleased with the trip. 


FREDERICKSBURG, VA.—This ‘“‘Old Burg” is now well 
supplied with telegraphic facilities, there now being two 
offices—the Western Union at the Exchange Hotel, and 
the Southern at 73 Commerce street. The latteris doing 
the business of the town, as its rates are much cheaper, 
and the office is more centrally located. Mr, W. F. Boyce 
is the polite manager of the Western Union. Mr. George 
B. Jones, formerly messenger in the A. U. Co., under Mr. 
Boyce, is the accommodating and pushing ahead manager 
of the Southern. Mr. Jones has done much to accommo- 
date the merchants of the town by establishing a district 
call-bell service. This brings into his office over two- 
thirds of the trade. A handsome Bunnell sounder was 
voted him by friends at the bazar of the Fredericksburg 
Grays, as a testimonial of appreciation. Mr. Jones and 
Mr. Boyce are both natives of this place. Mr. Joe Mc- 
Govern, an old timer, is seen on our streets daily. Mr. 
Charles Slaughter, of this place, and formerly manager of 
the A. and P.,in this city, but late of Dallas, Texas, 
stopped off a few hours with his father, ‘‘ Judge” Slaugh- 
ter, on Sunday, while on his way to Richmond, Va., to 
take a position of chief operator in the Southern Co.’s 
office. W. U. men in Texas speak of Mr. Slaughter as the 
crack operator of Texas. An effort is being made by 
Manager Jones, of the Southern Company here, to estab- 
lish a telephone exchange. D. U. PLEX. 








MEDLEY—April 2, to Mr. O. 8. Medley, agent and oper- 
tor, Iron Mountain Ry., Hogan, Mo., a son. 


ELECTRICAL PATENTS ISSUED. 


Week ending Tuesday, April 3, 1883. 
Automatic signaling apparatus ; Frank B. Wood, 
A> § 











Armature for dynamo-electric machines ; Edgar A. 
Edwards, Cincinnati, O 
Automatic signaling apparatus for telephone circuits ; 
Theo. N. Vail, Base. NE ce gch cas ct ceeses 275,296 
Automatic printing telegraph ; Alfred F. Johnson 


Tee Pee eee eee ee ee eee eee eee) 


and Frank B. Johnson, Brooklyn, N. Y............ 275,339 
Duplex telegraph ; Joseph E. Fenn, Elizabeth, N.J.. 275,384 
Electric connector for railway track circuits ; Stephen 

i ee eT ere ee re 275,180 


Electric arc lamp ; Joseph R. Finney, Pittsburgh, Pa.. 275,182-3 
Electric are lamp ; J. Allan Dalzell, N. Y 274,916 


eee ereeeeee 


Electric arc lamp ; Silvanus F. Van Choate, N. Y.... 274,997 
Electric arc lamp; F. G. Waterhouse, Sacramento, 
NUR cchcachatsdekeasdadesenshonts dr vsentecass leans 274,999 


Electric arc lamp; Edgar A. Edwards, Cincinnati, 
O. (6 patents) ......cccceeccccce ces: 275,168, 275,170-1-2-3-4 
Electric lamp globe ; George J. Murdock, Bingham- 


tomy IN. Wasi st ccdddas sd suse she bc idk octet wee obs 274,959 
Electric elevator ; Stephen D. Field, N. Y............ 275,179 
Magneto-electric machine ; Siegfried Marcus, Vienna, 

Austria-Hungary io. .....cccccccerdsccccsevsecece- 275,237 
Polarized relay for quadruplex telegraphs ; George W. 

Gardanier, Brooklyn, N. Y.......-eceeseer eres ene 275,185 
Pole for galvanic batteries ; Burton F. Blackall and 

John C. Decker, Rochester, N. Y.....-+++++-eeeeee 274,899 
Receiving instrument for quadruplex telegrapby ; 

Stephen D. Field, N. Y..........-.- gob escececccces 275,181 
Supporting and preserving telegraphic conductors ; é 

James H Green, Brooklyn, N.Y oo... cscvsescccvess 275,195 


Safety self-closing shunt switch for electric light cir- 
cuits ; Elinu Thomson, New Britain, Conn........ 275,289-0 
Secondary battery element ; Charles F. Brush, Cleve- 


A i at oan dlaen's cae nave aenchee hha ims deesaees 274,905 
Speaking telephone ; Stephen D. Field, N. Y........ 275,178 
Telephone transmitter ; Edward L. Wilson, Boston, 

WEOME. Deedes cn ccsakeasiccsaks ear + dasnesde saepameeses 275,316 
Underground conduit; John Lynch, Washington, D.C. 275,238 
Underground conduit for electric wires ; Henry Clay, 

CONNER, BAe s 5 xc sec 0 cc cbcdesccececccrcceeseess 275,028 








BUSINESS  NOPICES. 


If you want to become a telegraph operator send 25 cents 
to C. E. Jones & Bro., Cincinnati, for best illustrated 
instruction book. 


ALMOst INCREDIBLE YET ABSOLUTELY TRUB. <A $95 
24-Strop ORGAN FOR ONLY $49.75.—The offer made in this 
issue of our weekly by Mayor Beatty, of Washington, N. 
J., is characteristic of the enterprise of this well-known 
manufacturer. He offers to you, areader of our paper, 
one of his renowned latest style $95 organs for only $49.75, 
and delivers it free, all freight charges prepaid by him, at 
your very door. This offer must be accepted on or before 
April 19, as after thatdate the price will be $95 ; therefore 
do not hesitate, but order at once. Every instrument guar- 
anteed or money will be refunded with interest. 


Mr. JAMES ELVERSON, publisher of Golden Days, has 
commenced the publication of a popular illustrated weekly 
called The Illustrated Worid. Eight of the sixteen pages 
are filled with wood engravings of a very bigh order of 
merit, The other eight pages contain choice original read- 
ing matter. The subscription price of The Illustrated 
World is only $3 a year ; specimen copy, with art plate, 
10c. Every reader of THE OPERATOR AND ELECTRICAL 
WORLD ought to send for a specimen copy. Mr. Elverson 
will be remembered by many of our readers as an old-time 
operator, He is now one of the wealthiest and most enter- 
prising publishers in this country. See advertisement in 
another column, 





The attention of persons intercs‘ed in local telegraph and 
telephone organizations is respe: tfully called tothe elec- 
tric lighting system of THE FULLER ELECTRICAL ComM- 
PANY, and the practicability of making arrangements with 
that company i the introduction of its apparatus, either 
in isolated plants or through the formation of local com- 
panies desiring to engage in the business of electric light- 
ing. The specially valuable features of this company’s 
system may be seen by examination of its apparatus in 
Boston, Worcester, Providence, New York City, Brooklyn, 
Jersey City, Paterson, Philadelphia, Hartford, Lancaster, 
Scranton, Syracuse, Rochester, Buffalo, Pittsburgh, Wheel- 
ing, Steubenville, Xenia, Dayton, Grand Rapids, Chicago, 
Springfield, Belleville, St. Louis, St. Paul, and many other 
smaller places throughout the country. Correspondence 
is invited, THE FULLER CAL COMPANY. 





44 East 14th street, New York City. 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 
advertisement in 


The Operator and Electrical World. 
C0 





tive remedy for the a’ 3 
thousand ot cnsen of the worst kind and of Jong 
cured, rong, is my faith in r’ 
FREE, together with a VA 
LE TREATISE on this disease, to any sufferer. Give Ex- 
press & P, 0. address, DR, T. A. SLOCUM, 181 Pearl 8t., N. ¥. 


$100 A MONTH AND 
$2 OUTFIT FREE. 


AGENTS WANTED in every State to collect 
small pictures to copy and enlarge to a beautiful 
cil painting. The biggest thing out. Send for 
circulars, etc. Restorative Copying Co. Ad- 
— N. WINSLOW & CO., 278 Bowery, New 

ork. 


ELECTRICAL BOOKS, 


Send name and address for a complete catalogue 
of Works on Electricity, 
Electric Light and Electric Telegraph. 
D. VAN NOSTRAND 
Publisher and Bookseller, 
23 Murray and 27 Warren Sts., N. Y. 


TO INVENTORS. 
I make a specialty of taking out patents for 


ELECTRICAL INVENTIONS 


References and full information by mail on 
request. W.B. HALE, Solicitor of Patents, 
ormer First Ass’t Examiner in charge of 
Class of Electricity, U. S. Patent Office. 
Office, No. 614 F St., Washington, D. C. 


CHARLES L. BLY 
(Successor to Stearns & GEORGE), 
TELEGRAPH AND TELEPHONE LINE CONTRACTOR, 
Manufacturer and Dealer in 


Electrical Instruments and Supplies, Burglar 
Alarms, Electric Bells, Annunciators, 
Watch-Clocks, and Electric 
Gas Lighting, 


37 PEARL STREET, BOSTON, Mass. 


WHITE CEDAR 
TELEGRAPH and TELEPHONE 
POLES AND CROSS ARMS. 


We are prepared to furnish White Cedar Poles 
and Pine and Spruce Cross Arms, all lengths and 
sizes, and in any quantity, delivered on cars or 
at any point in New England at short notice. 

Contracts taken for the building and equip- 
ping of telegraph and telephone lines anywhere 
in New England. 

Correspondence solicited. 


BARNES & SNOW, 
P. O. Box 493, BANGOR, ME 


MACHINERY 


FOR THE MANUFACTURE OF 


Telegraph Cables. 


Wire Stranding Machines, 


bove disease; its use 
ding 





























Complete sets of machinery for Purifying India 
Rubber and Gutta Percha, and Insulating Wire. 


Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 


Thomas Barraclough & Co., Limited, 


8 KING STREET, 


Manchester, ~ - - England. 


PARTRICK & GARTER, 


(ESTABLISHED 1867) 


NO. 114 SOUTH SECOND ST., 
PHILADELPHIA, PA., 


MANUFACTURERS OF AND DEALERS IN 


Telegraph Instruments, Tele- 
phone and Electric Light 
Supplies, 


HOTEL AND HOUSE ANNUNCIATORS 
BURGLAR ALARMS, CALL BELLS, 


BATTERIES, OFFICE, ANNUNCIATOR, 
AND LINE WIRES, Evc., Etc. 
SUPPLIES OF EVERY DESORIPTION. | 
PRICES AS LOW AS THE LOWEST. 
Send for Catalogues and Circulars, 











MANUAL OF | 


NEEDLEWORK, 


Embroidery, Knitting, | 
CROCHETING 


Amerie all (a h LACE MAKING, &c. 

[ ill () This is a book of over 100 

"y 2 Gitsctions for'doing all kinds of 

Biautng the varlons Sins rer 

Ss 7: ° L O U I Ss ’ M O “9 tic Embroidery, Knitting, Netting 

Are Warranted the Best 

other ebidb a a. -» fuity iiustrated and = 

L. G. TILLOTSON & Co., slained, and directions given for making many Fancy articles | 


Tattin, Crocheting, Lace Making, 
neluding Table and Chair Scarfs, Piano Covers, Mantle and 
AGENTS, 







THE CARBONS 


MANUFACTURED BY THE 

















diagrams showing how the various 

stitches are made and is oo te 

and practical that it cannot fail to 

assist ladies in their ordinary sew- 

ing, and willalse enable them to 

articles. The chapter on Lace Making, will enable many ladies 

to make such desirable articles in Honiton and Point Lace 

as Collars, Collarettes, Tie Ends, Jabots Edgings, Handker- 

chief Borders, Corners, &c., that will rival in beauty the most 

expensive lace. Macrame Lace is also illustrated and ex- 

b] 
W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY PATTEN PUBLISHING CO., 47 Barclay Street, New York, 
(LIMITED), THE ANSO 

Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers. ‘ 
MANUFACTURERS OF 





Darned Net Work, &c, Itis pro- 
fusely flustrated with cuts and 
do the most Artistie Embroldery and 
to make many articles for home 
and personal adornment for them- 
selves and friends. 
Window Lambrequins, Draperies, &c. Directions are als¢ 
given for Knitting and Crocheting many useful and fancy 
5 and 7 Dey Street, N Y. 
lained as well as Darned net, Outline work, Rug Making &c. 
COMPLETE SETS OF @ send this book post-paid for 85 Cents; Four for $1.00. 
Get three of your friends to send with you and obtain Your 
Own Book Free. l 
300K OF 100 CHOICE EMBROIDERY DESIGNS 

For Borders. Corners, Centers &c., for Tidies, Rugs, Mats 

Table Covers. Lemtroguans, Slippers, D’Oylies, &c., post-paid 

25 cents; Four for 75 Cents. The above two books for 50 Cts, 

MANUFACTURERS OF 

Submarine, Subterranean and Aerial 
Cables of every description, for Tele- 
graph, Telephone and Electric i 
Light Purposes. 
Henley's Patent Ozokerited Oere, 
Henley’s Patent Dynamo Machines 
and Electric Lamps. 


For Magnets, aie > cae Electric Lights, 
ec. 


With H. Splitdorf’s Patented Liquid Insula- 
tion, covered with Cotton or Silk. 


Estimates for any kind of cables or core fur- 
vished. OFFICE: 


8 Draper’s Gardens, Throgmorton Street, 
LONDON, ENGLAND. 
Works: North Woolwich. 
AGENTS IN THE UNITED STATES, 


Western Electric Co., New York Chicago, 


In Writine To ADVERTISERS, 
Always mention that you saw their 
advertisements in 
THE OPERATOR AND ELECTRI- 
CAL WORLD. 








FIREPROOF HOUSE AND OFFICE WIRE FOR 
IN-DOOR USE IN ELECTRIC LIGHTING. 
Wrought Metal Gengs, for Annunciators, 
Telephones, &c. 


ZINO RODS, BATTERY COPPER, &c. 
Nos. 19 and 21 Cliff St., NEW YORK. 











UNITED STATES 


MUTUAL .\ee6') 4. Bie ASSOCIATION] 


320 & 322 BROADWAY, NEW YORK. 
$5,000 ACCIDENT INSURANCE. $23 WEEKLY INDEMNITY. MEMBERSHIP FEE, $4. 
COsT ABOUT $10, which is about one-third the rate charged by stock companies. 
Write for Circular and Application Blanks. European Permits. 
C. Be. PEET (of Rogers, Peet & Co.), President. J. R. PITCHER, Secretary, 





ANNUAL 















HENRY W. GWINNER, WM. H. WOOLVERTON, 
FACTORY SUPPLIES. Communications and orders will receive prompt attention. 
HOTEL CHECKS punched at end, or both 
BARBERS’ CHECKS, For Employés. Caps of 
Yachting Caps, Hats, Hel- 
Cap Badges, Breast Badges, 
ganization, monogram, or 
nished. 


ayers (): HOOLE MANUFACTURING CO. avereres 
President. Treasurer. 
CHECKS, BRASS TAGS. 

RESTAURANT CHECKS ends, for use of Laundries. 
POOL CHECKS. every form, Canvas Caps 
mets, Sailor Suits, Jerseys, 

Medals and Badges for Soci- 

special designs. 
CONDUCTORS’ PUNCHES. 


46 Bond St., New York. 
This Company is prepared to furnish, at short notice, full linesof LIGHT RAILROAD AND 
BAGGAGE CHECKS Consecutively numbered and 
< u ’ 
LAUNDRY CHECKS UNIFORMS. 
BADGES. Cloth Caps, Sailor an 
Buttons, with name of or- 
eties. Special designs fur- 
HAND STAMPS. 








Iron Telegraph & Telephone Wire, 


MANUFACTURED BY 


Fred’k Smith & Co., 
HALIFAX, - ENGLAND. 


Wire Delivered on Board in Liverpool for Shipment to.any Part of the World, 


- QR FROM STOCK IN NEW YORK, 
Or in Bond, or Duty Paid in any Part of the United States. 


Full particulars, quotations in sterling or currency, and tables and samples on application. 


THE ELECTRICAL SUPPLY CO., 
Sole Agents for the United States, 


109 Liberty St., N. Y. 








A NEW ILLUSTRATED WEEKLY. 


“THE 


ILLUSTRATED 
WORLD.” 


PRINTED ON HEAVY SUPER-CALEN- 
DERED PAPER. 


Contains EIGHT PAGES of the finest illustra- 
tions by the best artists, and EIGHT PAGES of 
the choicest literary matter, making the most 
complete and acceptable 


Sixteen Pages of Art and Literature 


Ever combined in one publication. Its Double- 
Page Colored Art-Plates surpass any ever issued 
by a weekly paper on either side of the Atlantic. 

THE ILLUSTRATED WORLD presents 
every purchaser of Number One with a Splendid 
Picture entitled 


“THE LITTLE MOTHER,” 


Designed in the most perfect manrer, from the 
painting by MIDWOOD. The copies are so 
finely executed as to make it difficult to distin- 
guish them from the original, which is valued 
at SIX HUNBRED DOLLARS. 

With Number Two will be given a copy of 
GABRIEL MAX’S celebrated painting, 


“THE LION’S BRIDE.” 


With Number Three, a charming picture 
country life, painted-by T. W. WOOD, Presi- 
dent of the Water-Color Society of New York, 


called 
““GRANDPA’S PET.” 


With Number Four, our art-plate will be a fine 
copy of a painting by J. SEYMOUR GUY, of 


~| the National Academy of Artistsof New York, 


entitled 


“TI WON'T HURT THEM.” 


{t represents a bright baby boy on the floor, 
lifting some kittens out of a basket, while their 
anxious mother watches the operation with in- 
tent interest. Other subjects will be announced 
in Number Four of THE ILLUSTRATED 
WORLD. 


Art is acknowledged to be the most forcible 
teacher, as well as the most welcome friend of 
the day. THE ILLUSTRATED WORLD, asa 
popular paper, is designed to bring ito the 
homes of all classes the Best Work by the Best 
Artists. The Art of Humor will be given 
abundant space, and the reading columns will 
be crisp and full of interest. 


THE ILLUSTRATED WORLD is for sale by 
all news dealers. Price, Six Cents per copy, 
except at far distant points, when dealers may 
charge seven or eight cents, to cover the cost of 
expressage; but when issued with Supplement 
Art-Plates the price will be uniformly Ten Cents. 

Subscription price, THREE DOLLARS per 
year, postage paid. Specimen copy, with art- 
plate, sent to any address on receipt of Ten 
Cents. Address 


JAMES ELVERSON, 


Publisher ‘Illustrated World,’’ 
PHILADELPHIA, PA. 
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DELANO & HAINES, 
Promoters ani Brokers, 


TEMPLE COURT, 


. 5 BEEKMAN ST., N. Y. 


EXECUTIVE OFFICES OF THE 


MEXICAN TELEPHONE CO., AND 


THE TROPICAL AMERICAN 


TELEPHONE CO., LIMITED. 


These companies bave acquired and own, in 
their respective territories, all the telephonic 
rights formerly the property of the Continental 
Telephone Co., including the ewxclusive right, 
for a term of years, of selling, leasing, and 
using Bell Telephones, Blake Transmitters, and 
all other telephonic apparatus manufactured by 
the AMERICAN BELL TELEPHONE CO., 
under patents owned or controlled by it in the 
United States and Canada, 


VALUABLE TELEPHONE TERRITORY 


Can be had by parties who can furnish the 
money requisite to develop it, in the Republic 
of Mexico, the West India Islands, and 
South America. 


TELEPHONE AND ELECTRICAL 


STOCKS 


BOUGHT AND SOLD. 





CHARLES WILLIAMS, JR. 


(ESTABLISHED IN 1856), 


109 Court Street, Boston, Mass. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annuociators, etc. 


Telegraph and Electrical Instruments, 
Batteries, Wire, Insulators, and Tele- 
phone Supplies of every Description. 







OF THIS 


Advertisement, 
A 








ELECTRICAL BOOKS 


Connections. Oblong, 8vo., cloth, 82 
full page illustrations; 2d edition, Price $2.00 


Pope’s Modern Practice of the Electric Tel- 
egraph; 9th edition, revised and en- 
larged. Svo,, cloth..............see008 $2.00 


Copies Mailed on Receipt of Price. 
D. VAN NOSTRAND, 
23 Murray and 27 Warren Sts., N. Y. 


TELEGRAPH AND TELEPHON 
POLES. 
65,000 25 to 60 feet, No. | Quality. 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F. & P. M., ack. Div. M.C., P. O. & Pt. Ang, we will send House and Home for one year (52 numbers), 
eo SRE See ie ee eens 

Electric Light, Railroad, Telegraph and Tele-| were purchased specially to go with Mouse and Home, and 
phone Companies supplied. Prompt delivery. 


will be furnished Sly to subscribers to that publication. In order 
HENRY C. RIPLEY, 


to introduce it at once we make this unusual offer, which could not 
be made were it not for the fact that we bought the watches at one- 
EAST SAGINAW, MICH. 
ENGLISH 


quarter cost of manuiacture. 
Patent Office. 


receipt of 50 cents extra we will send our new and elegant 
H. GARDNER, 


= 





In ordet to advertise HOUSE AND HO. and secure 
subscribers prompt! ”, we have decided to make the fol most 
princely and magn ficent offer to exch and every reader of this 
paper. Itisthe common practice of the Po and silver refiners 
of nd and Switzerland to purchase from the pawubrokers of 
their respective countries all gold and silver watches which 
have been unredeemed, simply for the sake of the gold andsilver 
eases. The works are then sold to a celebrated watch firm who 
have made a specialty of this business. The firm places the works 
in the bands of skillful workmen, who set to work and put them in 
as good condition as =, These works embrace every variety of 
movement, some of them being very fine and perfect timekeepers 
all handsomely cased. We have just purchased the entire at 

25,000) of a bankrupt conceru of the above described watches at 
the first cost ofthe raw material. 

On receipt of @1.50, the subscription price of House and 
Home, and $1.00 extra to pay for packing, postage, and register- 

" 


watch-chain, with a Whistle Charm and Dog Call Attach- 
ment—just the thing for hunters and sporting men. 


MONEY RETURNED IF NOT AS DESCRIBED, 
Address METROPOLITAN PUBLISHING CO., 
252 Broadway, New York City, N.Y; 


WHAT THEY SAY OF US. 


West Point, N. Y., Oct. 17, 1882. Metropolitan Publishin 
Company. Gents.: I am in receipt of the handsome premium watc 





sent me. I was much surprised to know that you could supply so 
166 Fleet St., good a timekeeper for o little money. HOUSE AND Hour 
London. alone is wortk The rice. Enclosed please find six (6) new sub- 


scriptions at $2.50. Please send me 6 premium watches, the same 
atyle as the last. Very truly yours, Lieut. 

urfreesboro, Tenn., pt 30,1882. Gents.: Watch arrived. 
#** All right in time keeping qualities. Jesse W. Sparks, Jr. 


Successor to E. 8. Farrow, U.S. Army. 


Messrs. Robertson, Broo- 


St. Paul, Minn.,, Sept. 14. Premium received, and nice one 
k it is. Gen: R. W. Johnson. Wrightstown, Minn., Sept. 20, 
man & Co, 792. | Recelved remium last night. Well “satisfied. | Martha 

ie. ut gardiner, e. . 24, "82. civ: 
Gives prompt person- watch and paper ; like them much ; was offered $10 for watch ; don’t 
al attention, and ob- want to sell. H. C. Goodwin. Waverly, Pa., Feb. 16,’83. 
tains Patents for In- | ae eage the boaneiied premiem is ay -. re 1d 

jeweler pronounced it coin silver. . M. lord, Testimonia 

ventions, Protection ir. the above received every day. 


for Trade Marks, etc., 
at fixed and moderate 
charges. Pamphlet of 


nutiful w publica- 


N. B.—Th , a eck] 
SP HOUSE AND HOME, illustrated 


tien known as HOT i 
r (established 1880), is one of the best and most 


newspa 
costs gratis. elegantly illustrated weekly newspapers of the day, 
full of News, Art, Science, Fashion, Music, Poetry, 
Thirty years’ practi- |e aa. Stories, Wit and Humor, veer ~*~ 
cal experience. ze, and Amusement for every American home. In 


aoe icterial history of the world from week to 
wee Bad om mar pages beautifully illustrated—same 
size as Marper’s or Leslic’s illustrated wecklies. 








Provisional Protection, £8 


Edition--Just 


THE MODERN ,/SERVICE OF 
COMMERCI4, 
RAILWay 
LLEGRAP 
by 4 


JP AgeRNETHY 
SyPT Tey 





hed 








railway = 
\ station 


} i 29 § cd 
Xprese- 
a Ser\ ?-@ 


c TION ct 
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y | 


[LLUSTRATED =~ BOUND | CLOTy 





Carefully revised and enlarged, divided into Six Parts and subdivided into 
58 sections ; 318 pages—arranged in questions and answers. 


Recommended by officials, efficient and practical operators and the principal 
telegraphic and railway journals. 








Acknowledged the best and most practical telegraph instruction book pub- 
lished. 





In the compilation of this work much practical and valuable information respecting both com- 
mercial and railway telegrapby and the railway station and express service, has been carefully 
selected from a large amount of material gathered together from the experience of efficient opera- 
tors in all grades of service, and from official as well as from other reliable sources, in connection 
with the most prominent telegraph, railway and express companies in this country. The book in 
addition embraces in detail the primary principles and instructions for beginners, with valuable 
hints relating to penmanship, electricity in general, the complete Morse system and its improve- 
meuts in general, including the various instruments and apparatus employed, the Duplex, Quadru- 
plex and Harmonic systems, Submarine Telegraphy and the Telephone. But, owing to the almost 
encyclopeedic nature of the volume, it is difficult to do it justice, or show its innumerable features 
here. However, some idea of the merits of the work may be got from the table of contents, which 
will be sent on application. * 


Agents Wanted--Write for Terms. 


The book is bandeomely bound in cloth, with gold title designs on side and back. Price, Postage 


Prepaid, $2. 
J. P. ABERNETHY, 


Or Supt. Tel., Cleveland, O. 


W. J. JOHNSTON, Publisher, 
No. 9 Murray Street, New York. 
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The Electrical Supply 


COMPAN Y. 


The Prosch “Telecrant Key 


THE ONLY ABSOLUTELY 


NON-STICKER 


AND 





(This<cut is \¢ size.) 


HASY WORKER. 


A Nickel Plated, with Platinum connections. 


Patented Nov. 19, 1882. 
Price, = = $3.50. 
[= Sent by registered mail. 


FULL SIZE 


Learners’ Instrument. 








No. 1 Outfit Complete, with 
Book, $3.50. 





No, 1 Key and Sounder only, ijt 
$2.80. ie 


COMPLETE OUTFITS BY EXPRESS. 


KEYS AND SOUNDERS BY MAIL. 


SOLE AGENTS FOR 
THE UNITED STATES 


FOR 


PROFS. AYRTON & PERRY’S 


Volt Meters, 
Ammeters, 


Ohm Meters, 


SOLE AGENTS FOR 


THE UNITED STATES 
FOR 
ELLIOTT BROTHEKS’ 
(London) 


Blectrical ‘Test Instruments, 


SOLE AGENTS FOR 
THE UNITED STATES 


FOR 


FRED’K SMITH & CO., 
GALVANIZED IRON 


Telgraph and Telephone 
Wire. 


Quotations and lists on application. 


The Electrical Sapply Co, 


109 Liberty Street, 
NEW YORK. 


DA Y’S THE 
ceriTe insuaTeD LAW BATTERY 
Telegraph, Telephone and Electric Light f ) in 





WIRES AND CABLES, 


MANUFACTURED ONLY BY THE-INVENTOR, 


AUSTIN GOODYEAR DAY, 


OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


KERITE INSULATION should be used on elec- 
trical conductors for any of the following 


purposes: 

Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


SIZE OVER ALL, 74% X 414 INCHES. 


PATENTED. 
THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


or for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 

A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading men connected with telegraphy, tele- 


phony, and electric lighting. 
EXHIBITION at 


SUPPLANTING ALL OTHERS! 


With its introduction, Battery Trouble and 
Battery Expense become things of the past. Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others. 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. Noacids. Noodors. Great recupe- 
rative power. Nothing to renew except the 
zinc and sal ammoniac; no porous cup, placque or 
prism. Fits the standard size battery-box. 

Send for Circular and Schedule of Prices. 


Single Cells, $1.25. 
Manufactured and for sale by the 
LAW TELEGRAPH COMPANY 
140 Fulton Street, New York. 


CLARK B. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. FRANK SHaw, Engineer. 


PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of electric 
and acoustic telephones. Will not STRETCH nor RUST. RESISTS 
SMOKE, ACIDS and DAMPNESS. TENACITY more than FOUR times 
its weight per mile. 


- PHOSPHOR-BRONZE RODS, 
——=— SPRING METAL AND WIRE, 


At the CENTENNIA 
Philadelphia, Sir W1LLIAM THOMSON, the emi- 
nent Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A ‘DIPLOMA 


For ‘‘ Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 
Materials. | 





















«= 


+ Paha. Tiong.” vinwsae we Sipen, iow ate Sr ese emtin. see 
THE PHOSPHOR-BRONZE SMELTING CO., LIMITED, 














512 ARCH sT., PHILADELPHIA, PA. 

Owners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in the United States. 

THE AMERICAN BELL TELEPHONE COMPANY, 
W. H. FORBES, President. W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager. 

GROUND come This Company, owning the Original 

wom, Patents of Alexander Graham Bell for the 

\ Electric Speaking Telephone, and other 

patents covering improvements upon the 

same, and controlling, except for certain 

limited territory, under an arrangement 

: with the Western Union Telegraph Com- 

pany, the Gold and Stock Telegraph Com- 

pany, the American Speaking Telephone 

e Company, and the Harmonic Telegraph 

Company, the patents owned by those 

companies, is now prepared to furnish, 

upon application, either directly or through 

any of its agents, Telephones of different 

styles, and applicable to a variety of uses, 

This company desires to arrange with 








™ persons of responsibility for establishing 
District or Exchange Systems, 

c in all unoccupied territory, similar to 

c those now in operation in all the principal 





cities in this country. 

ponsible and energetic 
required to act as licensees 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


paxpanes, for which instruments will be 
eased for a term of years at a nominal 
rental. 

_ This Company will arrange for telephone 
lines between cities and towns where Ex- 
; chapge systems already exist, in order to 
afford facilities for personal communi- 
cation between subscribers or customers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


No. 95 Milk Street, Boston, Mass. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 
are liable to ution, and for damages for infringement, and will be prosecuted accord- 


ersons are 
or the pur- 











iealy to the full extent of the law. 





THE 
Faure Accumulators 


ELECTRIC 


Sorage Ballers 


The Heretofore Missing Link 
ELECTRIC LIGHTING 


No Machinery of any Kind Required 
on or Near the Premises. 


The light produced from these batteries is al 
ways ABSOLUTELY STEADY and pure, and 
free from the FLICKER or PULSATION that 
is apparent in every light coming direct from a 
dynamo. P 

Yhe consumer is free from the uncertainty of 
steam power, and the liability of all kinds of 
machinery to stop at the most inopportune mo- 
ment. These batteries enable a vast saving oy 
money, both in introducing and in after use, be- 
sides affording heretofore unknown comfort in 
the use of electricity. 


They are Applicable for Power as 
well as Light. 


For the privilege to organize companies undex 
this patent, or for the purposes of isolated 
any of the following states: 


Virginia, Georgia, 
North Carolina, Florida, 
Seuth Carolina, Texas, 
Alabama, Louisiana, 
Mississippi, 


APPLICATION MAY BE MADE TO 


DAVIS & PROAL, 


BALTIMORE, Md., 


ROOMS 29 AND 81, 


Chamber of Commerce Building, 


who are the managers for the Parent Com 
pany, in the above named States, and who are 
prepared in its name to issue licenses, 

They will be pleased to give any information 
regarding the system. 

The batteries are in practical use in the 
Chamber of Commerce Building, and in ow 
offices, where the entire working of the systen 
can be seen and explained. 

All communications will have immediate at- 
tention. 


AUGUSTUS G. DAVIS 
A B. PROAL. 
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1883. $2.50. 


New Electrical Directory. 


Covers United States, Great Britain and the Con- 
tinent. 

Published for Berly by Dawson & Sons, London. 

Com. Advertiser:—‘'No one with electrical interests 
ean afford to do without it.” 

Mailed, registered, on receipt of $2.60. 

Address CUMMING & BRINKERHOFF, General 
Agents, 219 East Eighteenth street, New York City. 





LECLANCHE BATTERY. 


(PATENTED } 


Jerome Redding & Co.’s Learners’ Instrument. 


Price for the Complete 


“GEM” LEARNERS’ OUTFIT, 


$83.75. 


Consisting of the aboye large-sized 
Sounder and Key, a large Cell of Ca!- 
laud Battery, one roll of Office Wire, 
Book of Instructions, Chemicals, etc. 

The only low-priced Learners’ Instru- 

ment that has pros Patmos BRASS 
Sounder and Key Lever, with perfect 
adjustments for both. 
Price for Complete Outfit........ $3.75 
Price for Instrument alone....... 3.00 
Price for the whole outfit (except 

Glass Jar),with Key and Sound- 

er separate, by mail, post- 












“Try 





paid 
Price for Instrument alone, by 
mail, post-paid .........--+.e0 3.60 
Price for Instrument alone, for 
lines 1 to 15 miles ............. 3.60 
Price for Instrument alone, for 
lines 1 to 15 miles, by mail, 
post-paid ........eeeeeeee eon ee 4.05 






== A = 
= Sie = 


——__- hy SEND FOR CIRCULAR. 
JEROME REDDING & CO., 

MANUFACTURERS OF TELEGRAPH AND ELECTRICAL SUPPLIES, 
NO. 30 HANO 



























THE STAR INSTRUMENT 


Guaranteed to be Perfect 
and Good for 5 miles or less. 





Instrument, without battery, 








PRISM BATTERY, COMPLETE. 
Size of Jar 6 x 4 inches. 


GREAT TELEPHONE BATTERY. 


The Realization of 
SIMPLICITY AND EFFICIENCY | 


In Electric Opex Circuit Batteries. 
Free from acid. Emits no odor. Does not get 

out of order. Lasts without renewal from six 

months to several years, according to use. 


ADOPTED AND USED BY THE 
American Bell Telephone wey wh 
Metropolitan Telephone and Telegraph Com- | 


pany. 

Weatern Union Telegraph Company. 

Gold and Stock Telegraph Company, with 
their battery telephones. 

And by all the Telephone Companies and Ex- 
ehanges in the United States. 

The attention of the public is called to the new 
form of Leclanché Battery, in which the porous 
cell is dispensed with and for it substituted a 
pair of compressed Placques or Prisms, which 
are simply strapped to the Carbon (as shown in 
cut). The Prism Battery is more easily and 
cheaply cleaned and renewed than any other 
battery. Beware of Infringements and 
Worthless Imitations. 

Every genuine Leclanche Battery has 
the words Pile-Leclanche stamped on the 
carbon head, jar and prisms. All others are 
spurious. 

‘* Prisms” and Porous Cell Batteries for sale in | 
any quantity. Zinc and Sal Ammoniac of 
superior quality. 


The Leclanche Battery Co. | 
149 West 18th St., New York. 


L. G, TILLOTSON & CO., Sole Ageals, 


Nos. 5 & 7 DEY STREET, MN... ¥. 














wound with fine wire....... $3.25 

The Instrument, by mail..... 3.50 
" wound 

we eS WIG: oo in cso 0000 ate 
Outfit, including wire, vitriol, 

eS nee Se coe OO 

= Outfit, wound with fine wire..3.75 

Instrument, without battery. .3.00 


ONLY $3.50. 


M. A. BUELL & SONS, 


ae 144 Superior Street, Cleveland, Ohio. 













The Works of the Jno. A. ROEBLING 





Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities 
Telegraph Wire on short notice. The 
Belgian system of rolling long lengths 
wire rods, and improved diene of 


galvanizing, were first introduced in the 





WORKS NT (HALL kinds with THEY 
TRENTON Nd HHIGHESE ec TRICAL 
Ramm CONDUCTIVITY} 








United States at these works. It insures 








the production of wire with few joints 


and with a thick coating of zinc. 














IS THE FAVORITE. 


Price fs b y The SUCCESS of the Acme Key has been unprecedented, and it is now acknowledged the BEST 





Registered /and MOST PERFECT Key ever placed before the Telegraphic Profession, 
sh ’ 
mail Thousands are in use in all parts of the country, and we have yet to hear of the first instance 
g: s where they have not given entire satisfaction. If you want the BEST and neatest Key made 


| get the ‘‘ Acme.” 


HARD RUBBER BASE, TOP CONNECTIONS, NICKEL PLATED. | 


** Unequaled by any other key.” 


Lackey, O. 


W. H. C. Hargrave, C. L. Laverty, W. N. Gove, Joseph 
Christie, Joseph T. Wilde, Associated Press, Philadelphia. | 
“Gives perfect satisfaction, especially during fast writing, as it will not stick.” H. H. Hamil- 
ton, chief operator P. & N. Y. C. R. R., Sayre, Pa. 
“ Best and easiest working key I ever used.” Charles R. Norman, Chester Oil Co., Philadelphia. 
“‘ More than pleased with it; best and neatest key I ever saw.” J. F. Book, agent O. C. R. R., 
“ Well worthy of the name, and you deserve the patronage of telegraphers for! W. Bair, A. W. Ford, A. G. Taylor, E. B. Saylo 


READ WHAT PRACTICAL TELEGRAPHERS SAY! 


‘* Neatest and prettiest key I ever handled.” F, M. Saunders, T. C. & St. L. R. R., Wilshire, » 
‘** Am highly pleased with it.” A. J. Scott, Pecatonica, Li, 
“Tt cannot be beat.” J, A. McKillip, C., C., C. & I. R. R., Catawba, Ohio, 
| ‘Well adapted for fast sending and refuses to stick.” C. Kammeyer, Fire Alarm Office, St. 
Lauis, Mo, 
| “A first-class key in every way. We prefer itto ny other key and regard it as perfect.” T. 
Perry Chamberlain, D. F. Crean, H. C. Mc- 


supplying a great want.” W. 8. Burleigh, C. J. Waters, B. F. Reilly, Philadelphia Stock Exchange. | Connell, W. M. Higbee, E. W. H. Cogley, Thome Tibbitts, Western Union Telegraph, Phila. 


“A good and perfect key.” J.D. Maize, with Drexel & Co., Philadelphia. 


The above are a few ef the hundreds of testim ,ials received. Send for catalogues and circulars. 


PARTRICR & CARTER, 


Established 1867, 


Manufacturers and Dealers in Telegraph, Telephone and Electrical Instruments and Supplies of Every Desorivtion. 


Wo. 114 South Second Street, Philadelphia. 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


FIREPROOF INSULATED 


‘ From Pure Lake Superior Copper. 
Patent “‘K. K.’”’ Insulated Copper and Iron Wire. for Telephone and Telegraph Use. 
S: WATERBURY, CONN. 


49 CHAMBERS ST., N. Y. WOR 


ELECTRIC LIGHT WIRE 


Conductivity Guaranteed. 
18 FEDERAL ST., BOSTON. 








UNION ELECTRIC MANUFACTURING CO. 


145 Broadway, 


Office,i 86 Liberty St. NEW 


Manufacturers of all kinds of instruments for Telegraph, 
Electric Light, Telephone, Burglar Alarm, Domestic, Gold 
Paper 


and Stock and Medical use. District Call Boxes. 


cut and wound any width for Registers, Printers and Rib- 


bons. 





Factory, 


YOoRK,. 7 and 9 Bond St. 


Dealers in Electrical Supplies, Wires, Insulators, Bat- 


tery Jars, Bells, Relays, Keys, Sounders, Paper Reels. 
Leclanché Battery complete or im parts and all other arti- 


cles called for in the trade. 


THE ONLY RELIABLE AND PORTABLE 


WHEATSTONE BRIDGE AND 


GALVANOMETER COMBINED, 


For Superintendents, Inspectors and Students. Fine Machines of all kinds made from models or drawings. 


QUALITY OF WORK AND MODERATE PRICES CaNNOT BE EXCELLED. 








G. W. STOCKLY, V.-P. & Tr. 
Business Manager. 


The Brush Electric Company, 


WM. F. SWIFT, Secy. 
N. 8. POSSONS, Supt. 
W.J. POSSONS, Asst. Supt . 


MANUFACTURERS OF 


BRUSH 
ELECTRIC LICHT 


MACHINES, 
LAMPS AND CARBONS, 


OFFICE, 379 EUCLID AVENUE. 


CLEVELAND. 





BRUSH 


ELECTRO-PLATING 


Age MACHINES, STORAGE BATTERIES 


AND APPARATUS. 


WORES, MASON STREET CROSSING, C. & P. R. R. 


OHIO, U.S. A. 








2% BOOTH 
MANCHEST 





Contractors to the English Postal Telegraph Department, Many Prominent 
European Governments, the Principal British Railway, Telephone and Electric 
Light Companies. 

Estimates promptly furnished for all kinds of covered Wires and Cables for 
Shipment to America, on which specially low rates will be quoted. 


25 Booth St. MANCHESTER, - - ENGLAND. 








GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T, P->WAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL C0. 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO. 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF‘ 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


ALSO OF 


APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 5: 


FROGS, CROSSINGS, SWITCHES A 


_ (> Plans, estimates and detailed descriptions, toge 
tical operation, will be furnished upon application. 


Office and Works, Corner Fayette Stre err 


CH STANDS. 
to apparatus in prac- 


Ms 


jmesme Way, 


eS 
ex 


y 


4 


Yellow Cedar Telearaph Poles, 


Railroad Ties, Paving Timber and Fence Posts for Telegraph, 
Electric Light, Telephone and Railroad Companies’ Use, 





The Michael Bay Lumber Co. (Limited) have on hand and cut to order Yellow Cedar Telegraph 
Poles, which will last from eight to ten years longer than white cedar or chestnut. Yard and 
office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 30 feet, 6 and 7 inch top, 
and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation. Fifty thousand ready to deliver i 
April and May. Correspondence solicited. All orders addressed to 


A. A. COLBY, AGENT, BUFFALO, 'N. Y., 


Will receive prompt attention 


TELEGRAPH WIRE. TELEPHONE WIRE. 


WASHBURN & MOEN MANUFACTURING COMPANY. 


WORCESTER, MASS. 








Post Office Box 297 
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CaPirTA x, $1,500,000. 
215 Lake Street, Chicago. 


This Company having given careful attention to Tele h Wire from the introduction of the 
| grap 


ESTABLISHED 1831, 
16 Cliff and 241 Pearl Streets, New York. 


Art of Telegraphy, an 
conductivity, does not hesitate to recommend this class of its products a8 unequa 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticipating at an early day the greatdemand that would exist for that article, they have 
adopted and fan proved certain methods and appliances for the production of Telegraph as well 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
(In conuection with the DouBsLe Sremens FURNACE). 

All Wire made by this Company for Tel or Telephone purposes is thoroughly tested 
before shipping, with regard to Conductivity, Topsite and Torsion eeneth as well as Elon ' 

Prices and terms for Telegraph or T ne Wire—Plain, Oiled or Geivanized—given upon 


application. 
Di, B.—The qualities known as extra Best (E. B, B.) and Best Best (B. B.) kept constantly in stock 


especially with reference to the conditions necessary to as any electric 
in that par- 
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Telegraph and ‘Telephone Poles 


(Cedar, Spruce or Chestnut). 
PINS AND BRACKETS 


(Painted or Plain). 


Construction of Tel. Lines. 
GEO. Q. DOW, North Epping, N. H. 


PINS AND BRACKETS. 


We are now prepared to furnish 
Pins, Plain, at $10 per thousand. 


Pins, Painted, $11 
Brackets Plain, $13 per thousand. 





per thousand 


Brackets, Painted, $15 perthousand. 


BEST QUALITY OF OAK. 


SPECIAL REDUCTION ON LARGE ORDERS. 
L. B. HARRIS, 


Manchester, N. H. 


J. H. LONGSTREET, 


No. 9 Barolay Street, 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, | * 


Telephone and Telegraph Supplies 
OF EVERY DESCRIPTION, 


ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


Telegraph Instruments for Rail- 


rand Tee a Snerialtr. 
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50 ins., jeight, Fy about 450 lbs. 


Re ular Price S95.OO without sted, Book and iusis, 


STOPS .—1. Cello, 8 ft. tone; 2. Melodia, 8 ft. tone; 3, Clara- 
betia, 8 ft, tone; 4. Manual Sub-Bass, Y ft. tone; o poatdan, 16 ft, tone; 6. Saxa- 
phone, | 8 ft. some 7. an di Gamba, 8 ft. tone; 8. Diapason, 8 ft. tone; 9. Viola 

ft. tone; 10, Grand Express i & ft. lets; 11. French Horn, 8 ft. tone; 
12, Harp Aolian; 13. Vox Humana, 4. Echo, 8 ft, tone; 15. Dulciana, 8 ft. tone; 
16. Clarionet, 8 ft. tone; 17. Voix Celeste, aie tone; 18. Violina, 4 ft, tone; 19. Vox 
Jubilante, 8 ft. tone: 20, lo, 4 ft. tone; 21. Coupler Harmonique; 22. Orches- 
tral Forte; o Grand Organ, Sch Stop; a hie O rgan Kee Bi 

an is atrium the organ-builder’s art, IS VERY B 

TIFULIN AF APE SARANCE, BEING G EXACT Y LIKECUT. The Case is Cota el. 
nut, » BFO potneely ornamented with sand-carving and expensive fancy veneers. 
pe-Top is of the most beautiful d 


BEATTIY'S PARLOR ORGANS a 49,75 15 


Latest — No, 1526, Pimensions—Height, 74 ins. 


extant, It is deserving of a place 
in the art tech ak rlor, and would ornament the boudoir of a Princesa. 
Fives Ss & REE 1DSS.—Five Octaves, handsome a 

pearente. i It will not ¢ dirt ordust. It contains the Sweet VOIX C 

ESTE STOP, the yp Ay nape Horn Solo Combination, New Grand Organ 
Right and Left Knee mis to re the entire motion by the Knee, if neces- 
gary, Five (5) Sets of GOLDEN GUE REEDS, as follows: a set of powerful 

Sub-Bass set of 3 Seaes ot Vore ELESTE; ; one at ot FREN — 
REEDS, and 2 i ig Octaves each o lar GOLDEN TONGUE REEDS. 
all this, it is fitted up with an OCTS ,E COUP LER which ‘acubbes the power of 
the instrument, i Sande, Pocket for Music, Beatty’ 's Patent Stop Action 
also Sounding . It has a Sliding Lid and qoayeurently a 
Handles for mov ing. "rhe Bellows, which are of the upright pattern, are made 
from the best qua ty of rubber cloth, are of great power, and are fitted u 
with steel springs and the best qualit; ‘of pedal straps, The Pedals, instead o 

being covered with carpet, are polished metal of neat design, and never get 
my Out of repair or worn. 


SPECIAL TEN-DAY OFFER 10 READERS 


ie you will remit me 649.75 and the annexed Cou on within 10 ders from the 
hereof, I will box and ship you this Organ, with Organ Bench, Book, etc., 
coneiae the oan as I sell f for €9 95. You should order fr 
case later than 10 days. One year’s test trial fo 

‘ . GIVEN UNDER MY HAND AND SEAL 





THE OPERATOR, 


years. 


m 
AN 
Hi ulin il j 





COUPON | On receipt of this Coupon from any readers of 


EE Tue OPERATOR ——— 
and pad 040. 75 in cash by Bank Draft, Post Office Mower Order, 
10 de aadioee aban meth SS r26 ac ccppt title Co gupon for $45.25 
c us 
ya eaemene ‘én brated 84 Stop 05 Parlor’ 


Parlor Organ 
Bench, Book, etc. Ht 3 






peciahay ths cee the cash balance & $49.75 accompanies be 
Coupon, and I will cond you a receipted bill in fail for #95, and box and 
ship you the O Pichi as it is advertised, fully warranted for six years, 
Money veraates interest from date of Seutancs if not as represented 
af’ Signed NIEL F. BE. 


EICHT - = As a further’ amen for (provided you 
FRE immediately, =PAID: the 10 days) I to pre freight on the above 
Organ our nearest railroad freight statio’ any point eas east of the Mississippi 
River, or that far on any going west of it. This isa rare opportunity to place 
an instrument, as it were, at your very prone, all freight vg paid, at manufac- 
= turer’s wholesale rices. Order now; ery aay ed by correspondence. 

=— H R. Enclosed find @49.75 Organ. I have read you 
= statement in Fad vertisement and I order one om condition that it est 
= prove exactly as represented in this advertisement, or I shall return it at the 
= end of one year’s use and demand the return of m my money, with interest from 
very moment I forwarded it, at six_per cent., according to your offer, 
Be ne and on what te give Name, ‘ost Office, Comets: State, » Freight 

on what Railroad. ¢#@ Be sure to remit Bank D 

red Letter, Express prepaid, or by Ban Chock You ma 
and remit by mail on that day, which will 





aceept by gh ih on last day 
= secure this special ‘offer. I desire this mospisicens instrument introduced with- 
== out delay, hence this special price, Providing order is given immediately. 


Address or call aed |ANTEL F. BEATTY, Washington, New Jersey 





the Manufacturer 














No.20.K. SounpER. Se 
The above Sounder is warranted te work well 
and has SS. platinum points, rice, where any sounder will. Price, $2.60, C. O, D., with: 
$1.45, C D., subject to tnsnection. privilege to examine before paying for it. 


NO. 2 0. K. COMPLETE LEARNERS’ OUTFIT, 


The above Sounder and (either on one base or separate, as ordered), one full-sized Callaud 
battery, 1 Ib, vitriol, 15 ft. ~ A wire, book of inStructions, all nicely packed and sent U. O. D., 
$4.50, with privilege to examine before paying for them. 

These instruments are neat in a pearance, strong and durable. The bases of the key and 
sounder are iron, japanned, and nicely ornamented with ld leaf, The levers are iron, bronzed, 
and look as wellasbrass Ali the screws, check-nuts, binding- poet, etc,, are of brass, nicely finish- 
ed: The contect points in the key are pure inum, he sounder magnets are full size, 
and wound to work on a line from a few feet to 10 miles without relay. 

If you want cheaper instruments, send for my reduced catalogue and instruction book, free of 
charge. Will fill all orders the same day l receive them. Address, mentioning THE OPERATOR, 


Mie: kee et DEAN , 
39 SOUTH WATER STREET, - - CLEVELAND, 0. 


No, 20, K, Kry 
The above Key is a perfect workin key, 














STEEL LEVER KEYS, 


The best proof of the real merit of the Steel Lever Key is to be seen 
in the promptness with which the jmjtatorg come to the trot The great 
success of this invention has caused to be put forward several varieties of 
absurd and inferior contrivances, which are in all cases loudly ad- 
vertised as “ Stee] Lever Ke ys,” because when sold under that name 
many persons will buy, believing wt to be the genuine article. 


The genuine Steel Lever Key, J. H. Bunnell’s patent, February, 
1881, is manufactured solely and exclusively by J. H. Bunnell 


& Co., 112 Liberty street, N. Y. ‘Its greatest advantages 
in construction are covered by the patent, and these especial advantages 


which have made this key popular in every part of America are not to be 
found in any of the poor imitations urgently offered as §tee| Lever Keys. 
Therefore, if you want the genuine Steel Lever Key and do not wish to be dis- 
appointed with a worthless imitation, buy only from the manufacturers 
direct. All orders should be addressed to 





J, H. BUNNELL & CO, 112 LIBERTY STREET, N.Y. 






AMERICAN, ELEGIRIGAL = WUKKS 


PATENT FINISHED 
INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 


Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Encased 
Wire; Anti-Induction Aerial and Underground Cables, 


etc., eto. 


Office and Factory, 67 Stewart Street, Providence, R. I. 
EUGENE F. _PHILLIPS, President. W. 4H. SAWYER, Secretary and Electrician. 











30 DAYS TRIAL. rrEWoH BATTERY. 


Endorsed by the most eminent Physicians for the cure of all Nervous Diseases 
Weakness, EY Family should have one, A. B. Cameron, eee: ot nave ee eat 
ne ob ae AA shoulder, and from m shoulder Ii is how gone to para waknown Wty 
¢’ Battery.” 


iones & Bro, Electricians, Cincinnati, Ohio. 


move Rheum 
with the wan of peur * Léséhe @ 


Bend for Circular. 
AGENTS WANTED. 


C. E. 
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THE LATEST IMPROVEMENT. Just Published! 
er ee Ee) ee 
Quarto, 906 P. 833 Illustrations. 
Cloth. Price $7.50, 


THE NEW KERNER STYLOGRAPHIC PEN. “\W. 3, JOHNSTON, Publisher 


No. 9 Murray St., New York. 
Indorsed by all telegraphists who have ever used it. Over 200 Sold in the NEW YORK CITY POST-OFFICE. 


yn? No. A » tee di Pe ga “a $1. hy ry 8, Gold = $1.50, bi ig Rg CEDAR TELEGRAPH P OLRS. 


Handsomely Chased, $3.00. Sent post-paid on receipt of price. 
LIGHT POLES FOR TELEPHONE LINES 
INCLOSE TEN CENTS EXTRA FOR REGISTRATION. ANP 


Address THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York,|  ‘°**F0t88 ror ciry use cox 


AGENTS WANTED. STANTLY ON HAND. 
5 =v 
~ 
FIMES SS&s Ne 
MANUFACTURERS OF SaISN \BRIGHOUSE 
PATENT FSG . YORKSHIRE 


Telegraph Wire 


To Government Specifications. 
BEST REFINED 


Telephone Wire, | 


FENCING WIRE, 


SUBMARINE CABLE WIRE I | 

















50,000 Split Cedar Posts on Hand Ready 
for Immediate Delivery. 


BROWNLEE & CO., 


RAG 








<~oae 2 


4 


Sas 


bl 3 











f 


Detroit. Mich. 


Gelatinized. Fibre. 


(Trade Mark.) 


E | The New Substitute for Hard Rubber. 


Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
s | | atus, being a better non-conductor, lighter and 
Strand & Stay Wire, | 3 =: i | — 7 | more durable, at half the cost. 
Galvanized Binding Wire. ae — ; Ss 1 . 5 I> as 1 NT = Send for samples, circulars and prices to 


= COURTENAY & TRULL, 


Correspondence solicited from [gee 
[No. 17 Dey St., New York. 











American Telegraph, Telephone, E 
Railway and other companies, also 
contractors, etc., using quantities of § 
wire. 


= MAGNETO. AND BATTERY SIGNAL BELLS. 




















We have a large number of second-hand Magneto Bells, without the Telephone 
switch or connections, for sale at extremely low prices. 

These bells are admirably adapted for Stable. Hotel, Restaurant and many 
other purposes where a call bell of any sort would be of service for signaling or 

. summoning all kinds of employés, servants, etc. 1 ff 
They wi/l ring on any length of line ‘and give a clear and distinct sound. 
THE GREAT ADVANTAGE in using such an instrument is, YOU CAN 
SIGNAL BACK. 


NO BATTERY |S REQUIRED. 


No Skill Necessary to Set up or Operate Them, Jm 
and Always Reliable. } 
PRICE, $4 EACH. DISCOUNT ON LARGE LOTS. Is 


DAVIS & WATTS, Baltimore, Md., 
ELECTRICAL AND TELEPHONE INSTRUMENTS AND SUPPLIES. 
QUOTATIONS PROMPTLY AND CHEERFULLY FURNISHED. 


The “Morse” Learners’ Outfit: 
S3.'75. 


GREAT REDUCTION IN PRICE!!! 


THE “MORSE” 


Is a full-size, well-made, complete MORSE TELEGRAPH apparatus 
of the latest and best form for learners, including handsome Giant 
sounder and Curved Key, and a large Cell of the best Gravity 
Battery, latest form, It is the best working set of Learners’ Instru- 
ments for short or long lines, from:a few feet up to 20 miles in length, 


YET OFFERED! 


We have a lot of these very handsome altered Telephone 


Bells, and will sell them at less than cost of manufacture. 
They are wound to 30 ohms resistance; silk.covered wire 
§ nickel-plated bell, 34¢ inches diameter, and working parts 
covered with nickel-plate case. 
Price, PiICRSOEG o5.00.5o0cc0sshboens chsane $1.75 eacb. 
$5 CRO BE oo vc co vcacguvartanee: 1.60 *“ 


WORTH TWO ORDINARY BOX BELLS AT TWICE 
THE PRICE. 






























THE BEST. 


Price, $3.75, complete with Battery, Book of Instruction, Wire, 
Chemicals, and all necessary materials for operating. 


You are SURE of Getting 





“‘ Morse ” instrument alone, without battery................... $3.00 r | ir | ) H A y | ’ M A I ) KE 
=, ” instrument, without battery, and wound with fine THE BES Is | 
wire for lines of one to fifteen miles...............cecceeceee 8.75 y 

Cell of battery complete,............ccccccce.s cenecccsescces pn el Le 

*Morse” Learners’ Instrument, without battery, sent by 
MBs 9.00 ec cvebenesvecated xeccslng CAA Cénb cede Secs eceecoace 8.50 


We will in every case refund any remittance made us for these goods 
if they are not found to be Entirely Satisfactory. 


J. H. BUNNELL & CO.,, 


112 LIBERTY ST., NEW YORK, 


(Battery cannot be sent by mail.) 
Instruction Book FREE. 


Goods sent C. O. D, to all points if one-third of the amount of the bill 
is sent with the order. 
Remit by Draft, Postal Money Order, or Registered Letter. 
Favorable arrangements made with Agents every where. 








sR Ete rer Cee 
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SHORTHAND BY MAIL.|HOLCOMB'S IMPROVED MECHANICAL TELEPHONES |». sca-at ctw "Barai, tine ste: 


No Misstatements. One Course. Satisfaction 
Guaranteed in every respect. Send 10 cents for 
specimens aud terms. CLARKE, 

4637 Germantown Ave., Station G, Phila, Pa. 


THE ALBUM WRITER'S FRIEND, 


Containing 300 Choice Gems of Poetry and Prose 
suitable for writing in Autograph Albums. 
that everybody wants. 64 pages, 

covers, 15 cents; cloth, 30 cents. Stamps 
Address J. 8. OGILVIE & CO,, 87 Rose 

St., New York. 


ESTABLISHED 1859. 


PLATINUM. 
H. M. RAYNOR, 


(Patented in U. 8. and Can.) NEW 
aT TTT Amplifying Telephones. 


FOR PRIVATE LINES. | 

The latest and best. | 
These new instruments | 
embod a and im-— 


ty oy yp con 
a A clearness | 


px gy eA of tone. The | 
rable and reli- | 

bas substtrute for the 
Electric Telephones. | 
Highly commended by 
business men. Work two 
miles. “pe by ex-| 
press, $10 per set. | 

TREBLE STEEL wire (the only durable wire for long 

lines) 5 cents per 














FULLY PROTECTED BY FOUR VALID PATENTS. 





S Roa ache by WRITING THOR- 


y mail. Terms low; satisfaction 


d stamp for circular and specimen 

. 8. : guaranteed. 

Toler hanes ets ee WwW. W aD now. Stenographer, Pittsburgh, Pa. 
elephones, , 


Excellent for short en 
lines, They work finely 
and are the best instru- 
ment for the price now 
| made. legant Ebony 
Eoamel. Beautiful Me- 
tallic Base. Intended 
oer’ Fares and 
purposes; du le 
efficient. None better for short They are 


lines. 
nstructed rrec tifie prin: t 
coveructed n_eorrectscietiic principles, Uo pr| OPERATORS WANTED 
set, by express, $5. Galvanic Wire, 3 cents per rod. | And salaries increased by introducing that great 


book, the ‘“‘Spy of the Rebellion,” by Allan 
Pinkerton, the world-renowned detective. Filled 










Story B. Lapp. 
Commissioner of Patents. 


PAINE & LADD, 


SOLICITORS OF PAENTS & ATTORNEYS IN PATENT CASES. 
Washington, D. C. 


HALBERT E. PAINE, 
Late 





| (er These new instruments are unquestionably the best of their class. Thousands of them are in suc- 
25 BOND STREET, New York. cessful operation. Beware of imitations and infringements, Ubustested Circulars and numerous Testi- | With thrilling bairbreadth ao adie Operators 





monials from our patrons sent FREE — a licatio 
Mention Tae OPERATOR. OLCOM 


who have taken Agencies are coi oer 
Circulars and terms free. K. 8S. V. — 


Addres 
B TELEPHON E CO., Atwater Block, Cleveland, O. 
Publisher, 315 Clifton Place, Brooklyn, N. 








T. LEON CHESTER, BOOKS. 


Consulting and Mechanical Engineer, 
Descriptive Catalogue of Books relating to 


227 W. Houston St., - New Work. | practical science—90 pages—and Catalogue of 
Electrical Books—12 pages—sent free by mail on 
application. 
CHEMICAL COMPOUND |: ® ¥- ®: SFON, 44 Murray St. N. ¥. 
! ! 
FOR STEAM BOILERS. Lenin Sot Deal Be as hee 
Sicilia ERATORS, Xx Mili Owners, Man facture 
| Builders, Miners, Merchants, Farmers, etc., will find ‘a 
FR ANK | KEELE Moorgk’s UNIVERSAL ASSISTANT AND COMPLETE MECHANIC, & 
work oveining 1 1,016 pages, 590 Engravings, 461 Tables 
’ j | Seana 000,000 Industrial Facts,Calculatio’ ons, Process- 
es, Secrets, Rules, etc., of rare utility in 200 Trades. A 
| book free by mail for $2. 50, worth its weight in gold 
| any Mechanic, Farmer, or Business Man. Agents anted. 


Sure sale everywhere for all time. One agent reports 
137.50 earned in 6 days. Another has paid for two 


po: 
arms. Fo rill. Conganey, Ag me Terms and128- e 
Catal e of nearl ro 3,000 Standard Books, oddress 
j- | NATIONAL BOOK CO., 73 Beekman street, New York. 


55 Broadway, THE BUTLER HARD RUBBER CO. 


| 
Telephone and Ialagaph Siok a Specialty | Electrical Supplies, 


on a he 33 Mercer St., New York. 


CHESTER & CO., satlireee oo 
22New Churchst.,N.¥.  Sheét Rubber, Rods, Tubing, Ete, 


Formerly C. T. & J. N. Chester, 104 Centre St. | RUBBER HOOK INSULATORS. 


Consulting Engineers and Electricians, | Key Knobs, Switch Handles, 


Magnet Cov Magnet Heads, 
Special attention given to developing inven- | wresnieal <a hiadeaneane 
tions and securing patents. Expert advice given; Y : . 
every class of electro mechanical construction | Battery Cells, Battery Syringes, 
attended to, and all classes of electric — And Specialties of any Required 
furnished. P, 0. Box 2766. Character. 























BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 
No. 17 MURRAY ST. N. WY. 
REPRESENTED BY 
C. E. L, BRINKERHOFF. yep 


¥ rs and railroad officers. 


Short-Hand hh oe | 
thoroughl ht 
mail. ons bd 
cured all er when 
} aes hly Pouagetent. 

-class stenographers 
Furnished railroad offic- 
ials without charge for 
my services. Corres- 
pondence solicited. Cali 
















Send for COLLEGE RE- 
A FLORIDA PORTER and caligraph clroulars to WG. fA x. 'y. 
“SEA BEAN” : Pew tree Rabie 





Watch Charm, \s.somc wien? exons 


hly polished, with your Int 
tisfor Society Emblem beauti- OF ALL KINDS 
MANUFACTURED BY 


fully engraved on it, sent, post- 
Empire State Flint Glass Works, 


age paid, for 25 cents. 
GEORGE UIBEL, F. THILL, 104 to 112 KENT AV., 
Brooklyn, E. D., N. Y 


THOU LAEION IS USELESS 


on Telegraph or Tele- 
vr phone lines if the branch 
“¢> es of trees are allowed to 
remain in contact with 
them. 
/ In keeping the trees 
trimmed, use 


WATERS’ 
Tree Pruner. 














Downs Pencil Sharpener 


AND 


POINT PROTECTOR 


Is the only perfect pencil sharpener ever made ; 

remains on and forms part of the ncil, con- 

soqnensy is always ready for immediate use. It 
y 


/ WATERS 


is the . sharpener ever made tbat is cut froma)! . rsed ‘ 
solid piece of steel or has a spiral knife. Invaluable Ne: PROVED : PE tty Se 
for ELEGRAPH OPERATORS, Bookkeepers, ~ MPR ; and everybody else who 


Stenographers, School Teachers and pupils. No desk 
or library table complete without one. Price 20 
cents, To introduce these Sb ners I will send one 
Sharpener and two A. W. Faber’s lead 

receipt of 21 cemts. Stamps taken. JAY REY. 
NOLDS, Gen’! Agent, 51 Nassau Street, New York. 


Agents wanted everywhere. 


uses it. 

: * Send for our Illustrated 
EPL: Circular and Price List. 

E,. S. LEE & CO., 
160 West Main St., 

ROCHESTER, N. Y. 











THE “ELGIN’ (co0sTC) 


$5.00. FOR PRIVATE LINES. $5.00. 


TELEPHONE. 








G. W. HUBBELL, Pres THE AMERICAN F. T. FEAREY, Sec. and Tr. 


ELECTRIC STORAGE COMPANY. 


The patents and inventions owned by this company, including those of NATHANIELS, 





COPIED BY MANY, EXCELLED BY NONE. 


The only Mechanical Telephone Adapted to Exchanges, 


MADE WHOLLY OF METAL, NICKEL PLATED. WILL STAND ANY CLI- 
MATE. SELF ADJUSTING. THE ONLY MECHANICAL 
TELEPHONE WHICH FULLY “* FILLS 
THE BILL.” 


® 


1% 
ea | 

} 

; 

‘Ba | 
ie 5 
= § 
3 
—— 


Parties who have exercised all their patience and who have become completely 
discouraged with their ill success with other Acoustic Telephones, will find in the 
“ELGIN’ a“ boon.” 

LARGE AMPLIFYING TELEPHONES (patented), using Srze. GALVANIZED 


TT Ld 


Ame 








ELGIN TELEPHONE c0., Elgin, Kane Co., Ill., U.S. A. 


Wrre for long lines, only $8.00 per set. Descriptive Circulars sent on application | 


KEITH, cover the fundamental principles in the manufacture and use of what are known 
as Secondary or Storage Batteries, Accumulators, or Electric Reservoirs, and have 
priority over all others in the United States. 

Our Reservoirs were invented some years since, and then embodied all the essential features 
of the storage batteries or accumulators of the present day. We are now contesting the question 
of priority of invention with Faure, Brush and others. 

We offer for sale valuable territory rights in the United States. 

Responsible parties can make favorable arrangements with us at the present time; perhaps 
more so than when the work is more fully developed. 

Proper references should always accompany applications. Address all communications to 


THE AMERICAN ELECTRIC STORAGE COMPANY, 


792 BROAD ST., NEWARK, N. J. 








HAINES BROS., 
Promoters and Brokers 


65 BROADWAY, N. Y. 
Electrical Stocks a Specialty. 


The Celebrated Bly Artificial 
LEGS AND ARMS. 


Pronounced FIRST 
BEST in U. 8. Gov- 
ernment competitive 
examination. Adupted 
by States of Virginia, 


STANDARD 





Magneto & Electro Cal 
Manufacturers of all 















ets, all sizes; Batteries, 


Prof. Willard Parker, 
Prof. Valentine Mott, 
Prof. W. H. Van Bu- 
ren, the celebrated 
Prof. Esmarch 
and many 
other eminent 
surgeons. 


Send for FREKX PAMPHLET 
0. R. FULLER, 


Vt MAR 





exchanges. 








LICENSED MANUFACTURERS OF 
American Bell Telephone Co.’s 


Telephone Instruments, Belle, Plugs 
Switch-Boards,Anpunciator Drops, Spring 
Jacks, Post’s MaGneTo Enepgs for Switch 
Tables, and dealers in all kinds of Tele- 
phone supplies and Tools. Full assortment 
of Telegraph Instruments, in stock 
and for sale at lowest prices. Also, Gal- 
vanized Line Wire, all numbers; Insulated 
Wire, all numbers; Insulators and Brack- 


sizes; ful) line ELECTRIC LIGHT 
SUPPLIES, at lowest rates. 

Agents and Managers of Exchanges are 
requested to correspond with us before 


Georgia, South Caro- f ha 
lina and Louisiana. JATTERY | — sing. 
Recommended by NO RN | te We call special attention to our 


new improved Post’s Magneto Call Bells. 
Samples sent on application to agents and 


ELECTRICAL WORKS, 


THE STEVENS PATENT 
CONTACT _ KEY. 


PATENTED MARCH 9, 1883. 
PRICE $4 EACH, Postpaid. 








1 Bells, etc. 
kinds of 






all kinds and 


This is beyond question the most practical and best Telegraph Key yet produced. The Arched Arm and Top Contact secure, a flexibility 
which obviates the Tiresome and often Paralyzing jar of all keys with contact under the lever. The Platinums never batter down, last for years 
are easily replaced, and will not Stick with the finest adjustment and highest speed. The Leverage is unique, and produces very fine writing with 
he greatest ease. It is the Handsomest, most Durable and easiest working Key made. Do not be deceived by cheap and worthless keys. 

WE GUARANTEE SATISFACTION. Liberal Discounts to Agents and Operators. 


no 2S: Bade. x.|STANDARD ELECTRICAL WORKS, CINCINNATI, O. 
























































